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MON G the many Mee e in ti ul Sciences, 
which this laſt Age produced, the Invention of Loga- 
rithms is by far the moſt confidentblo - and on that Account, 
was univerſally received in all Places where Learning of Impor- 
tance has any Name; and it's noble Inventor never mentioned 


but with the higheſt, Eſteem. 50 
| IT is well known to your Lordſhip, that many Perſons, of 
the greateſt Note, have applied themſelves ſuccesfully in im- 
proving the Ways of making theſe Logarithms, and by their 
Skill and Sagacity have found eaſy and expeditious Methods of 


computing them. 


No have there been wanting thoſe, who with indefatigable 
* Induſtry, have gone through the almoſt inſupportable Labour of 
computing Tables of Logarithms, correſponding to N umbers 
taken in their natural Order from Unity. 


Bur the Le cannot, properly, be ſaid to 
be compleat, without the Inverſe Table, or a Table of Numbers 
correſponding to Logarithms taken in their natural Order from 
Unity; and conſequently has never been looked upon otherwiſe 
than half finiſned: Dr Wallis, indeed, informs us, that ſuch a 
Table has, many Years ago, been computed by very ſkilful 
Hands, but what became of it is not known; and hitherto Cal- 
culators have been _ to make but an indifferent Shift 
without it. 
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. | es are concerned (and it is allowed that 

the very attempting to execute an uſeful and laudable Deſign 

Eon has ſome Merit) and as only the moſt eminent for their true 
Taſte in uſeful Learning, have a juſt Claim to the Patronage, 

| of what they themſelyes beſt underſtand, and what they 


' . r f 3 r T3 4 x7 
chiefly encourage and promote: This Table, therbfore, of 

| | Courſe comes under your Lordſhip's Protection; who is not on- 
Illy diſpoſed to favour and countenance Literature, but is univer- 


_ ally own'd to be adorn'd with whatſoever! is exc 
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INTRODUCTION. 


H E learned World have agreed in nothing more, than 
Jin aſcribing the Glory of the Invention of Logarithms to 
the Honourable JoRN NE E R, Baron of Mer- 
chiſton in Scotland; as is evident from the teſtimo- 
nies of Ur/inins, Speidell, Gunter, Briggs, Henrion, 
Vlac, Norwood, Cavalerius, Rowe, Wingate, Wallis, 
or" Newton, and indeed all who have publiſhed on the ſub- 
jet; even Kepler himſelf, who is the only Perſon that has ſuggeſted * to 
the contrary, quotes him as ſuch in his Harmonicis Mundi , which was 
publiſhed in 1619: And as nothing of their kind appear'd in public before 
Lord Neper obliged the world with Bis, therefore *tis juſt to conclude (as a 
great Mathematician ||- did many years ſince) that the Prai/e thereof ought to 
be given io him. | ® 85 „„ he 


N h , — 

N. 988 

— n p BD 7 
en — 2 


II. I N the Year 1614, Lord Neper publiſhed, at Edinburgh, Mirifici Lo- 
garithmorum Canonis Deſcriptio ; which canon conſiſts of five columns, 
beſide thoſe containing the Degrees. and Minutes ; the two outer columns 
contain the natural Sine and Co-Sine; the next two inner columns are their 
Logarithms, (which Logarithms conſidered as negative, become the Loga- 
rithms of the Co-Secant and Secant) and the middle column contains the 
differences between the Logarithms of the Sine and Co-Sine, and are the 
Logarithms of the Tangents; which under 4.5 degrees are affirmative z if 
above negative; in the whole, o, is taken for the Logarithm of Radius (or 
10000000000) and the Logarithms of the Sines are affirmative F. | 


III. O.THING more of this Kind appeared till the Year 1616; 
; when Samuel, the Son of the famous Edward Wright (then de- 
ceaſed) publiſhed, in Engliſh, his Father's tranſlation of Lord Neper's 
book of Logarithms ; this tranſlation was peruſed and approved of by 
Lord Neper : It appears from a paſſage in this book, that the great 

— „ la] | | | Inventor 


* 
35 


a * 4 : , 
2 a — 8 4 * etl. 
— — 


- Tabule Rudohphing, 15 1 1. : + Pag. 168. Cavalerius, pag. 16. 
1 $PROBLEM. To find Neprs Logarithm of Sine, Tangent, or Secant. 
Pat 5 = the Arch, B = Briggs's Logarithm thereof, and N = Neper's. Then, 
As 1 to 2,50258509299 ſ0 in 10—B to 5 
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Inventor had already reſolved to alter the form of his Logarithms, inta 
thoſe now commonly uſed: The Occaſion of which, as related by 
Mr Baioos *, may be acceptable; Wonder not, /ays.be, that theſe Lo- 
„ garithms are different from thoſe which the excellent Lord Neper publiſh'd | 
& in his Admirable Canon; for when I explained his doctrine to my Audi- 
« tors at Greſham College in London, I remark'd that it would be much 
<« better, if (making the Logarithm of Radius o, as in his) the Logarithm 
& of the & Part thereof, viz. 59. 44. 21/!. was 1000000, &c, concern- 
ec ing which I immediately wrote to the Author, and as ſoon as the ſeaſon 
of the year, and my public Teaching would permit, I went to Edin- 
« gurgb, where being by him kindly received, I ſtaid a whole month; but 
&« when we came to talk of this alteration, he aſſured me that he was de- 
« ſirous of it, but that he had choſe to publiſh thoſe which were already 
“ done, till ſuch time as his Leiſure and Health would permit him to 
t make others; but concerning the Nature of the Change, he thought it 
“ more expedient to make o the Logarithm of 1, and 1000000, G&c. the 
90 1 of Radius, which I could not but acknowledge was by far the 
* 5 Fe a py 0R 

< I proceeded therefore at his deſire (rejecting thoſe which 1 had before 
5 began) to the calculating of theſe, and the next ſummer went again to 
&« Edinburgh, to ſhew him the principal of them; which I ſhould have been 
40 glad to have done the third Summer, if Gopy had ſpared him fo 
6 ong.“ ? ; | . 0 , ; ; 


the dedication eof, he takes occafion to mention the. alteration 
he propoſed in the form of his Logarithms ; and defigned himſelf to publiſh 
their conſtruction and uſe, but left the calculation to his « Dear Friend 
% Mr Briggs.“ (> res hes | Rs 


. I. the Year 1617, Lord en. Never publifiied his Nische in 
: ET 
p 


* N the Year 1619, Lord Fohn Neper being, dead, Lord Robert, his 
Son, publiſhed the Conſtruction of the Admirable Canon; in the preface 
thereto, he confirms the account of his Father's great friendſhip with 
Mr Briggs. 5 1 


vI. EE fame Year Mr Jobn Speidel publiſhed his Canon of Sines, 
Tangents, and Secants. See Article XIII. 


VII. T HE fame Year Benjamin Urfnias publiſhed at Cologn his Curſis 
| Mathematicus Practici, in which is contained a Copy of Neper's 
Logarithms, with the addition of ſome tables of proportional parts. 


VIII. V N the Year 1620, Mr Edmund Gunter, Profeſſor of Aſtronomy at 
| L Greſham College, publiſhed his Canon of Triangles, which are the 
Logarithms of Sines and Tangents, to Degrees and Minutes, and carried 
to 8 places; the Logarithm of Radius (or z0000000000) being 10,0 Gc. 
the Index not ſeparated from the Logarithm. At the fame Time he pub- 
liſhed one Chiliad of Logarithms, conſtructed by Mr Briggs to 14 

IX. IN 


4. : * 


TW — of 


* Preface to Arithmetica Logarithmica. 
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IX. R Edmund Wingate, in the Year 1624, publiſhed Mr Briggs's 

” Firſt Chiliad of Logarithms ; and Mr Gunter's Logarithms of the 

Sines and Tangents to every Minute; with the Conſtruction and Uſe, in 

the French Tongue, at Paris; and in the Year 4626, an Engl Edition of 
the fame was put out by himſelf at London. 


X. IN the Year 1624, Henry Briggs, Savilian Profeſſor of Geometry in 

the Univerſity of Oxford, publiſhed Arithmetica Logarithmica, which 

conſiſts of 31 Chiliads of Logarithms, viz. to Numbers from 1 to 20,000, 

and from 90,000 to ro1.000, here the Logarithm of x is o, the Loga- 

rithm of 10 is 1, Oc. they are continued to 14 places, and the Index ſepa- 
rated from the Logarithm. | 5 3 


XI RHE fame Year Benjamis Urfiuius publiſhed at Cologn, Tables of 
15 T natural Sines, and their Logarithms, to every ten Seconds; theſe 8 
Logarithms are of the Neperian form. | 


XI A ESO Jobn Kepler, Mathematician to the Emperor Ferdinand II, 

A publiſhed at Marpurg his Chiliad of Logarithms, which are much 
the ſame with Neper*s, viz. have the Logarithm of 100000 = Oo, and are 
applied to round numbers (as he calls them) and ſuch Sines as nearly coin- 
cide with them. | 


XIII N the Year 1626, D. Harten publiſhed at Paris Treatiſe of Lo- 


ithms, which contain the common Logarithms to Numbers from 
1 to 20, ooo to eleven places; and thoſe of Sines and Tangents to eight 
places, the Index not ſeparated. 2 5 


XIV. I the Year 1627, Mr Jobn Speidell publiſned at London, a brief 
I. Freatiſe of Spherical Triangles. The tables in this like thoſe 
publiſhed in 16 8 are Logarithms of Sines, Tangents, and Secants, of 
Neper's Form; with this difference, that the Logarithm of Radius 
is 1 with cyphers, and the Logarithms of the Sines are leſs than the Lo- 
garithm of Radius; and conſequently, the Logarithms of Secants and 
Tangents above 45 Degrees, would be greater; but Radius is every where 
left out for a reaſon, which the Author has particularly illuſtrated, | 
Mr. Speidelt alſo printed a Table of Logarithms of Numbers from 1 to 
1000; alſo of Neper's Form r, with ſome contrivances to facilitate calcu- 
Etions; there o is taken for the Logarithm of 1, and 2, goa g8 309299, Ce. 
for the Logarithm of 10. | Ou | 
XV. HH E ſame Year Kepler publiſhed at Ulm his Tabule Radolphine, 
in which are ſeveral Tables of Logarithms of Neper*s Form, but 
otherwiſe diſpoſed; he gives the Name of An/i-Logarithm to the Logarithm 


of the Co-Sine, and of Maſo- Logaritbm to the Logarithm of a Tangent. 
| | XVI. The 


__ . — 


* PROBLEM. To find Kepher's Logarithm of a Sine or Number. 
Pat = Arch or Number, B = Briggs Logarithm' thereof, and K = Ele. Then, 
As 1 to 2, 3025 8509299 ſo is 5 — 3 to K. h cc 
+PROBLEM. To find Neyer's Logarithm of a Number. 
| Par += the Number, B. Brigg:'s Logarithm thereof, and N= Neper's. Then, 
As 1 to 2,30258509299 ſo is B to N. 


i bt r 
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XVI HE fame Year, Adrian Vlac, publiſhed at Goudæ, in his Trige- 
nometria Artificialis, the Logarithms of all Numbers from x to 

00,000, and of the Sines and Tangents of Degrees and Minutes, to ten 
laces of Figures. The explanatory Part (being an abridgment of 
Gellibrand's Trigonometry) was printed in Dutch, French, and Latin ; and 


a Second Edition of the ſame in 1628. 


XVILYN the Year 1631, Mr Richard Norwood publiſhed his Trigonome- 

+ 2 try: In the Epilogue to which, he informs us that Mr Briggs's 
& Arithmetica Logarithmica had been pirated twice, once abroad in Latin, 
& and in his life-time, to the. hindrance of many emendations, which that 
<< ingenious Gentleman deſign'd in a ſecond Edition; and ſecondly, in this 
« Year (1631) in Eugliſb, but ſo ill done, that *twas nothing like the Ori- 
ce ginal, nor worthy of his Name.” 8 5 | 

Mr Norwood's Tables are Logarithms of Numbers from 1 to 10,000, 
and of Sines, Tangents, and Secants, to every Minute of the Quadrant; 
each carried to 8 Places of Figures. 3 + 


XVI 1 N the Year 1632, Francis Bonaventure Cavalerius publiſh'd at 
| Bologna his Direforium Generale Uranometricum, in which are 
Tables of Briggs's Logarithms of Sines, Tangents, Secants, and verſed 
Sines, conſiſting of 8 Places to every Second of the firſt 5 Minutes, to every 
5 Seconds from gj to 10 Minutes, to every 10 Seconds from 10 to 20 Mi- 
nutes; to every 20 Seconds from 20 to 30 Minutes; to every 30 Seconds 
from 30 Minutes to x Degree 30 Minutes, and to every Minute of the reſt 
of the Quadrant: Alſo the Logarithms of all Numbers from x to 10000 
diſpoſed in the following manner; all the Twenties at top, and from 1 to 
19 at the ſide, and in the ſquare of meeting, is the Logarithm to their 


Sum, the Index not ſeparated. 


XIX. N the Year 1633, Mr Nathaniel Rowe publiſhed at London, Tabule 
7 Logarithmice, conſiſting of Briggs's Logarithms, to Numbers 


Goin 2 6 100000 to 8 Places, the Index not ſeparated ; the Fifties are 


placed at top, and from 1 to 49 at the Side, and the Logarithm of their 
Sum ſtands in the Square of Meeting; there are alſo the Logarithms of 
2 Tangents, and their Complements to every gg of a Degree to 10 


: — 


* 


XX. T HE fame Yeat Vlac publiſhed Briggs's Logarithms of Sines and 
Tangents to every 10 Seconds, and of Numbers from x to 
20,000. | | 8 | | 8 


XXI. IN the Year 1634, Ludovicus Frobenius publiſhed at Hamburgb his 
Clavis Uni ven Trigonometriæ, in which are Tables of Briggs Lo- 

garithms to Numbers from x to 20,000, and of Sines, Tangents, and Se- 

cants to every Minute, both continued to 7 places, the Index not ſeparated. 


XXII. In 


\ 
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XXII. y N the Year 1658, Dr Jobn Newton publiſhed | at London, Trigo- 
| nometria Britannica, which contains Tables of Logarithms from 1 
to 100,000, diſpoſed in the following manner, viz. thoſe from 1 to 10,000 
under each other, having the Numbers on the Left- Hand; but from 10,000 
to 100,000, the Tens only ſtand on the -Left-Hand,..and\the Units at Top 
and the Logarithms of their Sums (having as many figures as can be, of 
the firſt Column prefixed) are found in the Square of Meeting; there are 
alſo the Logarithms of Sines and Tangents to the 8 Parts of every De- 
gree, with their Differences, and other Helps to find Intermediates. 


XXIIL TN the Year 1670, John Caramuel publiſhed his Malbęſis Nova, 
. 1 in which is one Chiliad of Logarithms, of both Neper*s and 
Briggos Form; as alſo one Chiliad of what he calls the Perfect Logarithms ; 
viz, the ſame that Mr Briggs firſt thought on, before he ſaw Lord Neper. 
See Art. III. 1 E * 


XXIV. F late Vears, we have had only two Editions of the Tables of 
Logarithms, that are worth notice: The one is that of 
Mr Sherwin, containing the Logarithms to ſeven Places, for all Numbers; 
taken from thoſe of Dr Jobn Newton ; as alſo the natural Sines, Tangents, 
Secants, and. Verſed Sines, of every Minute of the Quadrant, with their Lo- 
garithms. The other is that of Mr Gardiner, containing the Logarithms 
of Numbers to as many Places, taken likewiſe from thoſe of Dr Newton ; 
and only the Logarithms of the Sines and Tangents, but thoſe indeed to 
| every ten Seconds, taken from Vlac's Canon Magnus: Theſe Books are 
much eſteemed, as well for the correctneſs of the Tables, as for the very 
| uſeful Explications, Precepts, and Rules, which the Editors procured to be 
prefixed to them, .. _ FVV 


XXV. HOSE who firſt computed Tables of the Logarithms of 
I the chief prime Numbers, made uſe of a very laborious proceſs, 
which was after the following Manner. DFE IT 
They aſſumed the Logarithm to have p places of figures, took 4 = / 10, 

; 8 


b a, c=vb, d. c, &c. to 10“, that after extractions of ſquare 
roots the firſt ſignificant figure of its Decimal, might be p 1 places from 

13 calling thoſe ſignificant. figures x: and they. biſected 1 for m Times, 
that is, took A = , B=i A, C=. B, DS. C, &c. putting / for the 
ſignificant figures of this Decimal. „„ | 
Again, they took ꝗ for any given prime number, whoſe Logarithm was 


required, made a = v 4% Y a, c= b, d=v c, &c. to a”, that after 
u extractions of the ſquare Root, the firſt ſignificant figure of its Decimal 
might be p - 1 places from the place of unity; putting * for thoſe ſignifi- 
cant figures; and y == with p + 1 cyphers prefixed : Then y doubled 
continually x times gave the Logarithm of 3 1 
 Haying found the Logarithms of as many of the firſt prime Numbers as 
were convenient, and conſequently. of all Numbers compounded of thoſe 
Primes ; the intermediate Logarithms were interpolated by the help of their 
firſt, ſecond, third, Sc. Differences. 5 | es 


8 K | [b] | . This, 


. ˙ IE <a — — 
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vi HE INTRODUCTION. 
This, or a like method of conſtructing the tables of Logarithms, was af- 
terwards delivered by Wingate, — i wat wore ks and n 


| their ſeveral TERS 


Hyperbole Quadratura, printed at Padua, 1667; by com- 
ng the areas oh the Aſymptotic Spaces, in the common rectangular hyper- 
pat conſtructs the Logarichms, which (as Gregory of &t Vincent and others 
have before demonſtrated) are repreſented by thoſe ſpaces ; inſomuch that 2 
table of thoſe hyperbolic Areas, is the fame in effect as a table of Lo- 
rithms. 
S But Sir Jſaac Newton, in the Year 1666, found. chat in the rectangular 
Hyperbola, the Area intercepted between che Curve, its Aſſymptote, and 
two Ordinates (whoſe diſtance is x) parallel to the other Aſſymptote, is 
meaſured by the infinite ſeries,” x +3 * 5-5 #3 $4 #4 5-55 +4 *, &c. 
And by this ſeries, Mr Nicholas Mercator, in his Logarltimetichna; 
printed in the Year 1668, computes the Logarithms of Numbers ; though 
in that Treatiſe, he gives another method for the ſame purpoſe, upon prin- 
ciples purely arithmerical ; by taking Logarithms as numeral exponents, or 


XVI. MN R. Janes Gery. in 5 Treatiſe, entituled, Vera Circuli & 


- Proper meaſures of Ratios ; | where Ratios are conſidered as gon. mag- 


nitude. 
Mr Gregory, in his Euircitabiones Gan which came out in the: Lear 


1668, improves Mercator's Rules, as to the finding of the aſſymptotie 
ſpaces, or Logarithms pro rtional to them, by a ſeries, whence the fol- 
lowing Rule (made uſe of c lefly | ever ſince for making of amm is 


deduced, viz, 
To the given Number (a) add „ alſo from it ſubdut 1: Then find al 


the odd powers of the quotient (== ; Il indefinitely | continued 3, divide 


; thoſe powers by their ſeveral Indices (1, 3, 5, 7, 9, Ce.) reſpectiwely: ; the 


ſum of theſe quotients 2 be half the hyperbolic, or Neperian Logarithm 


of the given Number (a). | 
This rule was fag iſhed by Euclid, Speidell, and Marmaduke Holgton 


who ſeem to — it from e Hug. 


1. e 


„ 


xXXVII / H E next A profeſſedly wrote on he Subjeet, was the 2 
learned Dr Halley, in the Year 1695, in the e 

7 ranſattions, No. 216. 

He ſuppoſes an ennie number (1) of equal Ratios or Ratiunculz, f in a 

contin ſcale of Proportionals between the two terms of an Ratio, 


between 1 and 1 43 then (pong on == ) will 7715 be a Ra- 


tiuncula or Fluxion of the Ratio \of-x to 1 2; and the index of the 
power of any term or number in that ſcale, expreſſes the number of Ra- 
tiunculz contained in the Ratio of 1 to that term, and is ſaid to be the Lo- 
garithm of that term or number. But the ſum of the Ratiunculæ 8 as 


well be put forthe Index as the number of them chat is, 8X1 +79" 
may be put for the Logarithm of the Ratio of 1 to 1 ＋ . Hence it "Fol. 
lows, chat there may be as many different ſcales of Logarithms, as there 
are aſſumed different indefinite Indices ,(n), of the power whoſe root is 
ſought; and the ſeveral ſcales of SHINS to Ih Indices, will be reci- 
procally as the Indices. | : 


"Þ ; ; | 1 | | 
a. 1 To 


THE INTRODUCTION: 0 


Io ſhew in ſome meaſure the meaning of the Expreſſion, #x f. —1 
1 Log. of I T1: Suppoſe for inſtance, x +q= to the number 10 =M; 
I — 


I 5 I I 
d » = 10000 &c. ſo that === — x — * = — 
” x 1 16 ne 258.1 


| | . 
4 Sc. Then will the Logarithm of 10 be 


f 15 N 10 ND N 75 ; | 
M 8 Ge. — 1 X 10000, Ge. 


Puts =M*, fi = @ =) 4 = 1,25892541 18, tte. 

4 = 25 B = 0 =) 4” = 1,0232929923; Ge. 
4-5 - 2, 0 = & 79 * = = 1,0023052838, Sc. mia 
2 if - © =@ — 22 = 1,0002302850, &c. | a 


. 0 = D' ®* = 2,0000230261, Ge. 
"&. &, | | 


te | | 
2 1,0000, c. 2302585, Sc. = 


nn CON NERM „Ge. lade the Log. of 10 is = * 2302585, St. 


of that Form where 3 Hen = 10000, Cc. 


- From the expreſſion (* IT“ — 1) for the — of x 2 


Dr Halley finds readily, that m & 4 1 ＋E 1 T1, F395, De. 
is the Logarithm of 1 . 9, for the als whoſe form 1s 2, LOW, 1s the firſt 
Rule. And putting @ and 5 for the leaſt and — term 2 the Ratio, 


e e eee then will „* 2 21 r 17 + 


_ „Ge. * the Leihen of the ratio of 4 to 25 e 
a Rule. Fr 5 a 0. | ; 2011 4 

"And wa en N += Fo. Ge will be e Logarthm of 
5 which i the third Rule. Allo 0 7 12 2 1 4 33 then will 


1 6 


* * 


5 PEPE EN Sc. = 150 of —— Sel pegs 


Rule ; and is 75 ready uſe for finding the Logarithms of prime Numbers, 
by means of che Logarithms of the adjoining given Numbers. 
Dr Halley likewiſe gives a Theorem to find the number from a given 1557 
garithm; putting L = the given Logarithm, then 1 + m L IA. 5 . = 
n a gee L., Sc. 1 TH e W | ER 


XXVIIL C \IR Iſaac News, in | his moſt £17 "ET creatiſe of Fluxions, 
| wrote in the Year 1672, (lately publiſhed: by the very wo 

Mr Colon Luce/ian Profeſſor of Mathematics in the r of —— 
bridge) — the ſeveral ſeries for the making of Logarithms, from the 


| tarot of the he ans and gives, among others, the following rule for 
2 the 


6 . 
viii THE INTRODUCTION. 
the eaſy finding the Logarithm of any prime number (M), putting x for the 
difference of V, and the next equidiſtant, given Numbers; d= the 
difference of their Logarithms, then the pr SS of N ſhall be = to the 
r 
Log. of the Jefſer number, added to 1+ 5 180 VW. 


Dr Fohn Keil, in his Trigonometry, ves: the ſame rule in this form, 
putting 4= the difference of the Logarithms of the next adjoining Numbers, 
then the ata i 7 N ſhall 5 Pe the Logarithm of the leſſer number 

5 „„ 1903 4 be 
_— 0x + _ * 355 _ ENT T oro 07 1 226800 V Kc. 


Dr Keil alſo Ms the Nature of Logarithms, and deduces much the 
ſame Rules as are delivered before, from the Properties of the Logarithmic 
Curve. Of this Curve, it may be ſufficient. to ſay, if a right Line be divided 
into an indefinite number of equal parts, and from each of thoſe diviſions, be 
erected perpendiculars, whoſe lengths are geometrical proportionals ; the 
line drawn thro? the extremities of thoſe Perpendiculars, will. be the Loga- 
rithmic Curve. 

Mr Abraham Sharp, in Mr Sherwin's Edition of the Tables of Loga- 
rithms, has ſhewn variety of ways, for facilitating the operations in finding 
the Logarithms of Numbers; being all of them only Contractions of the 
rules 755 by Mr Gregory, Mr Mercator, and Dr Halley; or of them ex- 
hibited by Dr Wallis, in his illuſtration of Mercator's es, delivered in 
the Philoſophical Tranſactions, Ne. 38, Anno 1668. 

The excellent Mr Cotes, in his Logometria, publiſhed in the Year 1 714, 
in the Philoſophical Tranſactions, Ne. 338; and reprinted in his 
Harmonia Menſurarum, by the learned Dr Smith; takes any Canon of Loga- 
rithms to be a Syſtem of numeral- meaſures of the Ratios of the abſolute 
Numbers to an Unit: From this principle he derives the Rules commonly 
given, and ſome, very elegant ones of his own, for the making of Logarithms; : 
and ſhews how the Tables of Spun "ys mor ee be 5 


1 to my good * 


We 


XXIX. UT Willem Jones, Esch (to Whom I am extremely obliged, 
not only for his general rule of proportion, but alſo for the 


caſes of compound intereſt, with other curious problems relating to that Sub- 

ject, and ſome rules concerning Menſuration, as alſo the liberty of his Study 
or collecting the materials of this Introduction) ſhewed me his Method of 
finding the r of Numbers, which he does from this pringple 


"That any Nun (0, Wwe may be expreſſed by one hack power (r=) of 
the ſame radical Number (r), where the Index (z), of the power of r, is 
every where the Logarithm ibe number æ; and by putting 10 for r, he 

readily deduces all * rules hitherto given, and many others, for the con- 
ſtruction of the common Logarithms, Whereof one of the rules for finding 
the Logarithms of prime Numbers, by means "Es two ene e 


and their R e os = Xo. * 


In three Numbers p, 75 r, increaſin g 57 Long Pita their Loga- 
richms being P, Q, R; put V= —£ Es: . 4; NA B; 


ES CS N*C= D, Kc. 4 21; 2 41 — 1a l 
eee &c. e ec. Then 
5 . 2 


50 „ 


RHE JNTRADUCTIONR, is 


XXX. As for the Anti-Logarithms, ſuch as ate given in this Bock, all 
: that has been faid concerning them, is only what Dr Wallis 
gives in the ſecond volume of his Works, which is as follows. 
« But there ſeems to be wanting one thing, for the more convenient 
« uſe of the Logarithmic Canon; ſince in the common Laogarithmic Canon 
& for numbers in a continual order from x to 100. O00, though the Lo- 
garithms are found there by inſpection only; yet it is not with the 
« fame facility, that a number correſponding to a given Logarithm is 
6* d: In that caſe, the next Logarithms on boch ſides, and their num- 
bers, muſt be taken; and the intermediate number corrected by a propor- 
<« tional part, in order to find the number required. J ͤö§è¹b 11 B06 
« That this inconveniency may be remedied, an Anti-Logarithmic Ca- 
cc non is wanting; in which the Logarithms being put in a continual order 
< from o to 100,000, and their correſponding Numbers put down anſwering 
ce to each; ſo that the number to a given Logarithm is had by this Anti-Lo- _ 
ec garithmic Canon, with the ſame facility, that the Logarithm to a given 
& number is had by the common Canon. | 
'« And, indeed, we have had this Canon form'd many years ago, but 
% not yet publiſhed. 
I am not ſure, but that it was Mr Thomas Harriot that began to calculate 
ce that Canon; for his papers came into the hands of Mr Walter Warner, 
cc who, from thoſe, puþliſh'd the Algebra in the Year 1631; and the 
cc ſame Mr Warner ſoon afterwards, (if he was not the firſt that begun it,) 
4 finiſhed that Canon, and prepared. it for the preſs, about fifty years ago, if 
© not more: This I was inform'd of by Dr Pell, who was familiarly acquainted 
« with Mr Warner, and aſſiſted him in part of the calculation. I remem- 
<< ber I ſaw that work, (and indeed only ſaw it) amongſt ſome of Harrio!s 
* or Warner's Papers, now above thirty years ago. I knew. not what be- 
« came of them afterwards; until lately I: was acquainted again by Dr Pell, 
<« that they were in the hands of Dr Busby, and he gave me hopes likewiſe 
<« that they ſhould ſoon be made publick, and that by his care (Dr Pell,) 
« eſpecially, if I would, (which I readily conſented to) promiſe to ſee the 
c work finiſhed, in caſe he ſhould die before it was done. 15 
e But Dr Pell died, very old, in the Year 1685; and the printing of the 
« Canon, not as much as begun: And I fear, leaſt by Dr Busby*s Death, 
. * the whole will be laid aſide ; eſpecially as there is no one that will defray 
cc the expences of the Edition.” This account was printed in the two firſt 
| 13 of Sherwin's Tables, but is now left out by the Editor of the 
third. ü 5 | | | | 


XXXI. H E next that has any thing relating to Tables of this kind, 

is Mr Long, Fellow of Corpus Chriſti College, Oxon, who in 
the Philoſophical Tranſafions, No. 339, Anno 1714, has given a 
ſmall Table for finding the Logarithm of any number propoſed ; and vice 
verſa, which indeed is a very ſhort ſpecimen, only of 72 Logarithms of 
this our Table of 100,001 ſuch Logarithms, | | | 


1 þ HAT which engaged me to undertake the calculation of ſuch 
| a Table as Dr Wallis mentions, and whereof Mr Long has 
given a Specimen, was, chiefly the facility and certainty of the method by 
- which I found it might be conſtructed; and the very great Advantage and 
ſingular Uſe it would be to all perſons, concerned in large and intricate cal- 


culations, to have a Table ſo done, ready by them upon ſuch occaſions ; 
| | [c] | where, 


„ THY INTRODUCTION. 
| where, in 4s ſolution r any queſtion, they may moſt eaſily leenre one 2 
5 place of figures farther, than :they can by the common Tables. | 
Phe firſt notions of the conveniency and utility of theſe Tables, Ire. 
ceived from my worthy Friend, Mr Charles Labelye, who had (when: 
he communicated them to me) improved ſome hints given him upon _ 
| Subject, by his friend Robert Barker, M. D. and F. R. S. 
1 ht the drawing up of moſt part of the explanation of thoſe Tables, I EY 
affiſted much by the ingenious Mr Jobn Robertſon, F. R. S. which, toge · 
ther with the Favours of the before · mentioned Gentlemen, I acknowledge. 
with great thankfulneſs. — 
As human nature is ſubject. to errors, 1 hope thoſe. that may be ound i 1 
| this will be excuſed 3 eſpecially as I have ſpared no pains to haves it . 
| and have amended al hole faults which I * — 5 


* 
F . wy 7 6” 1 s 
185 4 - . i | : 2 | s 6% 1.44 IJ 
U + * * * . © g " . « & * * „ 
- 0 * 
* 3 
: — . 3. 
4 4 > * 
: Ne; 5 
7 5 2 4 4 
ng 4 . * * N Ps 23 
: . * 4 : i 
: 8 
r 
; * 4 * £ - nk - "Þ 
5 ed % 1 ” 
6 „ 
- RP . 
my 4 _— * oy * 12 1 
F f A # 9 « 
= by - *+ % — * pg 
* _ 4 — þ ++ 
a 
* * + IS 
" ba 5 * 1 i ; 
* * « * „ Jer oy " 4 
* - — * 9 
= a” 
22 2. 
82 03. 
- * * 
22 EAN 
LS, vw 
. 
4 <E 
* 
* 
% 
ny PS 
Oo 1 
* . 32 
© 'v 
8 #3 
— 
57 
* 
e 
* 
D 
< 
97 
\ : 
- 
— 
\ 
wY 
8. 0 
* + * 
os h . 
4 1 . 
AP. on 7 *., 23 
% * & 
'Y . >, * * * 
x * 
: o 
* „ . » ® „ 4 * # 
* * 3 J * „ 5 - * 4 
* . % . i " 
= * 
: * * us - \ 1 
1 e 1 >> c £ . 
Ss —-+ 
* „ * > 
LT Reg Be HIESS G n . , 
3 + 4 T4 —- — — F 
4 7 
y . » * 
4 10 3 M 7 o 
' 1 — '# 1K 1 3 
. ® p * * * A 
* - N r 1 a DE 4 
* Wa 4+ & *4 14 * „5 5 + 
* * . 
— 
k 
* 0 
4 » i * 
* 
o o 4 
> 4 } 
% * 
* 9 * . * = . ” 
E a 1 \ 
* * — = 
4 * — 
* 
1 2 
* 
* E 
$ 
* 4 1 * 
$ Fo] 4 * Hl . 
— " . 
* * * 
« $68 < 3 | 
*% . 4 
* * 7 . 
k * k I — — 
a : © 8 
a Wh 3 * 
* 9 k * p ” . * 
CY — * "2 
** 1 * 7 
-- 
\ 
„ 
* 
. 


u 


DISPOSITION 


— — oy — — — — 


— 


8 "With the Manner of finding then? TM 
8 1 ; 7 HESE Tables contain 100,001. Natural Number in a conti-' 
MSG ned Geometrical Progreſſion; the firſt Term whereof is expreſs'd. 
by Unity, and the laſt Term by the Number Ten: And 100,001 
Logarithms, correſponding to thoſe Natural Numbers reſpective- 
SR ly; which-Logarithms are in a continued Arithmetical Progreſ- 
. ſion, the firſt Term whereof is expreſſed by o, and the laſt | 13 
Term by 1. 9 
I theſe Tables therefore (as well as in thoſe firſt conſtructed by Mr Bs 100 2 WE 
925 Logarithm of 1 is expreſſed by, or ſuppoſed to be o; and that of 10 is ex- 
preſſed by or ſup oſed to be 1: and conſequently the Index of all the Logarithms 
in theſe Tables of we ſuppoſe their cortelfipating. Numbers to be between I and 10) 
will be expreſſed by o. | 
Bur if the Natural Nunibers i in theſe Tables = ſappoſed to conſiſt of two Places 
of Integers, thoſe (100,001):Numbers will be ſo many Terms in a continued Geo- 
metrical Progreſſion from 10 to 100; and their Logarithms will be as many Terms 
in a continued Arithmetical Progreſſion from 1 to 2; and therefore their common 
Index will be 1. Likewiſe if the Natural Numbers in theſe Tables conſiſt of three 
Places of Integers, they will be ſo many Terms in a continued Geometrical Progreſ- 
fion from 100 to 1000; and their Logarithms will be: as many Terms in a conti- 
nued Arithmetical Progreſſion from 2 to 3. 
A p: in general; the Index of the Logarithm of * Number in theſe Tables, is 
always leſs by Unity or 1, than the Places of Integers in that Number. For which 
Reaſon the Index of the Logarithms, and the mark of Diſtinction between, the In- 
tegers and Decimals of the Natural Nunes, are intirely omitted throughout the 
Tables, as ſuperfluous. © | 
: For Example, Let it be required to prefix the proper Inde c to the Logarithm 
correſponding to the Number 1,00002 30261; which Logarithm if ſought for in 
the Tables will be found to be, oO t: Since there is but 1 Place of Integers in the 
given Number, che HEE of the Logarithm will be 1 leſs chan; that t, diz. o: 
a : which 


ee 


8 the L es io the Hh li 6k; 


for the Logarithm required. But i . 


gers; as for Exam N Number propoſed be 10,000230261, then the Index of 
its Logarithm will be 1 leſs than 2, viz. 1, and the Part found in the Table will be 


"the ſame as befo ore, and therefore the Logarichm will be T,0000t; Hereunder fol- 
lows the Above-mentioned Natural Number 1,00002 30261, and its Logarithm 


- ©0,000013 with all the poſſible Variations in the Value of that Number; and the Lo- 


garithms reſpectively correſponding with their Indices prefixed. 
Given Number 1,00002 30261 It's Logarithm 0,00001 


"+ Es , 10,00023026r = - =» - - - - - 1,00001 
100,00230261 --- - - - « - 2,0001 | 

1000,0230261 + - == »- - - -,- 3,0000T 

10000, 23021 =—- - = = - - - - 4,00001T 

- 100002,30261 =— - - - - - - = 5,00001 

100002 3,0261 - - - - - - - - 6,00001 
100002 30, 26 = = 7, 0001 
100002 302, ũ/⏑—/c «„ 8, 0001 

1000023026,1 = - - - - - -'- 9,00001 

10000230261, — = - - = = I0,00001 


Hence if a Number is given, the Place of the Decimal Period will aſſign the Index 


of its Logarithm; and if the Logarithm be given, the Inde« thereof will aſſign the 


Place of the Decimal Period, in its correſponding. Number. 

Fox the better underſtanding of what follows, we ſhall hereafter call haz the 
firſt Place, or firſt Figure of any Logarithm which ſtands firſt after this mark (,) 
which ſeparates the ark. from the Logarithms in the Tables. 

THr1s being premiſed, the Logarithms and Numbers are diſpoſed upon theſe 


Tables in the following manner. 


THz firſt Line on the Top ſerves for a Title to the Page; and ſhews the firſt and 


laſt Logarithm, and the firſt and laſt Number, which can be directly found therein. 


Tu us for Inſtance; on the firſt Page, all the Logarithms between ,00000 and 
,00339 may be found; and likewiſe all their correſponding Numbers; which Num- 
bers are between ro000000600 and 10078363079. 

Tux firſt Column on the left hand Side of the Page, contains the four firſt 
Places of the Logarithms; and to every Logarithm in this Column the Figures 
©. 1. 2. 3. 4. 5. 6. 7. 8. 9. which are placed ſingly on the Top of the other Columns, 
are ſeverally applicable as a fiſth Place. 

| Taz Columns that ſtand under thoſe ſingle Figures 0. 1. 2. 3. 4. 5.6.7. 8. 9. 
are the Numbers, which (being ordered as herein after directed) correſpond 
with the Logarithms in the left hand Column, having thoſe ſingle Figures eee 
That is to fay, the Number correſponding to any Logarithm in the Tables, 
be found on the ſame Line with the firſt four Figures of that Logarithm; K un- 
der its fifth Place or Fi N | "I 

Bu T becauſe no more igures than Neceſlity required ſhould be inſerted in theſe 
Tables; the frf four Figures of the Numbers (which firſt four Figures ſome- 
times continue the ſame throughout ſeveral Lines together) are placed by them- 
ſelves on the left hand of the ſecond Column (or Column under o) there being 
a ſmall Vacancy between them, and the other ſeven Figures of that Column: There- 
fore theſe firſt four Figures are to be prefixed to the remaining ſeven Figures found 
in that and every Column ſucceeding, untill the laſt Figure or Figures of theſe 
firſt four change. For Example, The twenty ſecond Logarithm in the firſt Column 
of the firſt Page is ,0021; or rather ,00210::And the Number which correſponds 


witk this I.ogarithm (Viz. ,0021 in the firſt Column, and o placed over the ſecond) - 


is 1004 8471382, viz, 1004. _ before the Vacancy, and 8471382 after it. 
Bu x if the Number co with the Logarithm ,00211 be required, 
then the beforementioned four 2 (1004) muſt be placed before the ſeven Fi- 
gures (8702 TY which ſtand on the fame Line, but in the. Column under the laſt 


Figure 


43} 88 

Figure of the Logarithm; (viz 1.) and the whole Number will be 1004 8702760. 
In like manner the Number correſponding with the Logarithm ,00212 will 
be found to be 1004 89341423 and the Number to the Logarithm ,00213 is 


1004 9165530, Sc. 


Bur it frequently happens that one or more of thoſe four firſt, Figures are by 
the continual Increaſe of the Numbers, changed into Figures of greater Value, in ſome 
of the Columns after the ſecond: In that Caſe the prefixing of the firſt four Figures 
of the ſecond Column throughout the Line will be interrupted, and thoſe Figures 
of greater Value muſt be ſubſtituted in their room. 3 : 
Fox Example: In the Line before quoted, if the Number correſponding with the 
Logarithm ,00217 be ſought; it will be found that in the Number which ſtands on 
the Line with ,002z and in the Column under 7, the Figures ſund thus (2295135 ) 
which ſignifies that the 5 ſo placed before the Mark (::) muſt be ſubſtituted inſtead 
of the laſt Figure (4) of the beforementioned Figures (1004) ; which now becomes 
1005 ; and theſe four Figures are to be prefixed to the beforementioned laſt ſeven 
Places, viz, 0091135, 1a that the Number correſponding to this Logarithm ,002 17, 
will be 1005 0091135. In like manner the Number correſponding with the Loga- 
rithm ,00218, is 1005 0322349. 5 8 
Ux p E R the laſt or right hand Figures in the ſecond Column, in every Page of theſe 
Tables, there are Numbers inſerted which are the differences between thoſe Numbers 
in the ſecond Column, and the next following in the third: Thus in the before- 
quoted Line and ſecond Column, all the Figures 2313.77 (without having any 
regard to the inverted Comma ,) expreſs the Difference between the Number 
1004 8471382, and the Number following. in the next Column 1004 8702760. 
Tu E four firſt Figures of this Difference in the ſecond Column, being prefixed to 
the other Figures, which are placed under the laſt (or right hand) Figures of the 
Numbers in the ſucceeding Columns, will expreſs the differences between thoſe Num- 
bers (under which the laſt Figures of the Differences are placed) and the Num- 
bers next following. 1 OS w_ ; 
Foa Example; In the abovementioned Line and in the Column under 1, is 
(579279) , which fignifics | that the Difference between the Number 


1004 8702760, and the next following 1004 8934142, is 231382 viz. 2313 the 
ſame as in the ſecond Column, and the two laſt Figures 82 as in this Column : And 
by the inſerting only the two laſt Figures of the Differences, many uſeleſs Figures are 
ſaved, and the Page leſs crouded, „ 
Bur theſe Differences continually encreaſing; one or more of their firſt four Fi- 
gares will be frequently changed into others T reater Value. . 
WHENEVER this happens, the Figures ſo to be ſubſtituted, inſtead of the others, 
cc, in ibat Column 


are placed directly before the remaining Figures of the Differen 
where the Change begins, having an (.) between them, | 
Tu us: If in the abovementioned twenty ſecond Line of the firſt Page, the Diffe- 
rence between the Number 1004 9628 322, and the next following, viz. 1004 9859726 
be required; it will be found under the laſt ſeven Figures of the former of theſe 
Numbers, thus expreſſed 4.04: which 4 before the (.) denotes that 4 is to be 
prefixed to the other two Figures in this, and the Differences of the ſucceeding. Co- 
jumns, inſtead of the laſt Figure (3) of the Figures 2313, which ſtand in the ſecond 

Column: And the Difference required will be 231404. | | 
- TrEse Differences at the Beginning of the Tables conſiſt of ſix Places of Figures, 
and towards the End of ſeven Places; the firſt three of which, while they conſiſt 
of bat ſix, and the firſt four when they conſiſt of ſeven Places, I ſhall hereafter 
call Proportionated Difference. N „ „ 
THESE Proportionated Differences are placed at the bottom of the Page, con- 
netted to the Word Diff. by a Brace; and on a Line with them toward the right 
Hand are placed other Numbers, before which ſtand the Words Pro. Ps, ſignifying 
Proportional Parts; and are uſed to find Numbers correſponding to ſome Logarithms, 
which conſiſt of more Places than thoſe inſerted in theſe Tables; and likewiſe to find 
| | Logarithms 


_ 

Loparithms Srreſponding to ſome Numbers, intermediate to thoſe inſerted in theſe 
Up the Proportional Parts already deſcribed is another Line of Numbers, which 
are Proportional Parts alſo, being a of the Proportional Parts under which they ſtand. - 
Tu r ſingle Digits O. f. 2. 3. 4. 5. 6. 7. 8. 9. which ſtand under the Propor- 
tional Parts, are uſed jointly with them for the Purpoſes abovementioned. 
Ap tho! all the Numbers in theſe Tables conſiſt of eleven Places of Figures, 
yet any ſuch Number of thoſe eleven Places, as are thought ſufficient (beginning 

from. the left hand ) may be uſed; obſerving that if the left hand Figure of thoſe 
omitted exceed the Digit 5, then the right hand Figure of thoſe uſed ſhould be in- 
Tu vs if eight Places of the Number anſwering to the Logarithm ,oooor (all the 
Places of which are 100002 302 61) be required; they are 100002 30, and the o is not 
encreaſed becauſe the Figure Which follows, viz. 2, is leſs than g. But if nine Places 
of the fame Number be wanted, then they will be 100002 303; the laſt Figure 2 be- 
ing increaſed by 1, becauſe the following Figure 6 is greater than 5. 
| 1 ſufficiently explained the manner in which the Logarithms, and their 
correſponding Numbers are diſpoſed in theſe Tables: The Methods of finding the 
Number correſponding to any given Logarithm, and the Logarithm correſponding 
to any given Faber, by the help of theſe Tables, is next to be explained, 


1 


T CITES FT, | 
A Logarithm being riven conſiſting of ve Places, to find its correſponding Natural 
„ 3 IR + Number to any Number of Places leſs than 12, 2 


f ain. 


Fry the firſt four Figures of the given Logarithm in the left Hand Column, 
and the fifth Figure at the Top of one of the other Columns; and upon a Line 
with the firſt four Figures, and in the Column under the fifth, are the ſeven laſt 
Figures of the required Number; before which place the four firſt Figures of the 
ſecond Column, unleſs ſome of them are directed to be changed in the Manner be- 
fore explained. 9 F EEE r 8 


EXAMPLES. 


I. Whatois the Number true to eleven Places of Figures, correſponding with the Loga» 
. SIR © rithm 4,00214 ? 8 | | 


Hx xx the ſeven Figures which ſtand on the Line with the Logarithm ,0021, 
and in the Column under 4, are 9396923; and the four firſt Figures of the fame 
Line in the ſecond Column are 1004; which placed before the other, and the 
whole Number properly ſeparated according to the Direction given concerning 
the Index, is 10049, 396923. 3 | 5 f 


II. What is the Number true to eleven Places of Figures correſponding with the Lo- 
8 . gẽaritbm 6, ooz 18 ?. | 


Hz xx altho' the four firſt Figures of the ſecond Column even with ,002 1, are 
the ſame as in the laſt Example, viz. 1004; yet the laſt of them (4) is in the Co- 
lumn under 7, directed to be changed into 5 ; and if after thoſe Figures (1005) you 
| 1 5 the ſeven Fi found in the Column under 8, and ſeparate the Num- 
properly, it will be 1005032,2549. „ 
III. In Like manner if the Number true to eight Places, correſponding with 
che Logarithm'3,0028; be required, the Anſwer will be 1006, 58 39. e 


SECONDLY. 


(40 
PROBLEM II. 


A Logarithm being given confiſting of fix Places, to find its corre 1 


| CASE I. 
To find the Number true to ſeven Places of Figures, 
RU. E. 


Frxp (by Prob. I.) the Number true to ſeven Places, which correſponds with 

| the firſt five Figures of the given Logarithm, and add thereto thoſe Figures which 
are, in the laſt Line of Proportional Parts, placed in the Column directly over the 
ſixth Figure of the given Logarithm, | 


EXAMPLE. 


What is the Number true to ſeven Places which correſponds with the Loga- 
FS - rithm 3,002598 ? de | 


The Tabular Number to the Logarithm ,00259 is 1005981 


And in the lait Line of Proportional Parts, over 8 ſtands < - 189 

Their Sum properly ſeparated, is = 1006,00 

Which is the Number of ſeven Places to the Logarithm 3,002 598. | 
CASE 


To find the Number true to eight Places of Figures. 
: RULE, 


Fin (by Prob. I.) the Number true to eight Places, which correſponds with the 
firſt five Figures of the given Logarithm, Find alſo the Proportionated Difference 
which belongs to that Number, at the botrom of the Page, braced to the Word Dif. 
And on a Line therewith, and in the Column which is over the ſixth Figure of the 
given Logarithm, is the Proportional Part; which muſt be added to the Tabular 

Number, to make the Number required, 5 ge 


E X AM Pp L E. 


What is the Number true t» eight Places, correſponding with the TLoga- 
: rithm 3, oo2 398 5 | 


The Tabular Number to ,00259 is , 1 10059815 
And the Proportionated Difference is 231 | ER 
The Proportional Part on the Line with 2 3 1, and in the Column over 8, is 185 
Their Sum properly ſeparated, is © - —- = T006;0000 

And 1s the true Number of eight Places to the Logarithm, 3,002 598. 


„ 1 | CASE III. 


(6) 
0 A 8 E m. 
G v3 25 fd the „ true 70 nine, ten, or even Pi. 
RULE. 


"FR by (Prob. I.) the Number which correſponds with the firſt five Fi- 
gures of the given Logarithm true to as many Places as you want. Find allo 
as many Places of the Difference annexed ' thereto, more than are proportionated, 
as your required Number is to have Places more than .cight : Multiply the tenth | 
Part of this Difference by the fixth Figure of the given Logarithm, and add the 
Product to the Number found in the Table. 


EXAMPLE I 


What is the Number true to nine Places which correſponds With the Loga- 
rithm 1 9 | 


The Tabular Number to ,002 6, 1 | 100637537 
And four Fi igures of the Difference is, 2317, i | 
x of which is, 231,7 


| Multiply by 6 (the 6th Figure of the given Logarithm) 


The Product is 1390 which added 1390 
Their Sum properly ſeparated is, - - _ 100638,927 


__ is the true Number of nine * to the Logarithm 5,002766, 


U. What is the Number true to ten Places e with the Loga- 
rithm 6,0027065. | 


1006375371 


ry; 


The Tabular | Number to ,00276, is 
And five Figures of the Difference, 23173 
ze of which 1 18, 1 | 


" Multiply © HHS 3 
11 7 E added — — _ 11 387 


Their Sum properly ſeparated is | 1006386,958 
And is the true Number of ten Places to the Logarichn, 6 ,002 765. 


III. What is the Number true to eleven Places which correſponds with the Loga- 
rithm 6 2 2 5 a 


The Tabular Number to , 00276 is „ an : 
And the Difference is 231729 | | | 

2, of which is 23172,9 
2 Multiply by 7 | | | 6 

| 115865 Product added — 113865 

Their Sum properly ſeparated is 1006386, 9580 
And is the true Number of eleven Place to the Logarithm, ee, 1 


P R O B. 


—_ , 
PROBLEM. III. 


4 arithm conſiſting of ſeven Places being given to find its correſpond Num- 
* ber to any Number of Places leſs than 12. 2 | 


CAS LL. - 
| E find the Number true to eigbt Places of Figures, 
RULE. 


. - Finp (by Prob. I.) the Number true to eight Places, correſponding with the firſt 
five Figures of the given Logarithm; to which muſt be added the proper Proportional 
Parts found as follows: Vi. Firſt, That Proportional Part which is placed againſt the 
proportionated Difference belonging to the tabular Number, and in the Column over 
the ſixth Figure of the given Logarithm : And Secondly, That which is in the laſt 
Line of Proportional Parts, over the ſeventh Figure of the ſame Logarithm, 


EXAMELE: 


What is the Number true to eight Places, which correſponds with the Loga- 
„ rithm 3, 0216612? | | 


The Tabular Number to ,00216 is - = 10049860 

Its proportionated Difference is 231 a | Cn 

The Proportional Part on the Line with 231, and in the Column over 6, is 139 
And in the laſt Line of proportional Parts, and in the Column over 1, is 2 


Their Sum properly ſeparated is = - ' I005,0001 
And is the Number true to eight Places to the Logarithm 3,002 1661. 
CASE II. 
To find the Number true to nine, ten, and eleven Places. 
4 RULE. 


Finp (by Prob. I.) the Number (true to as many Places as are wanted) 
which correſponds with the firſt five Figures of the given Logarithm. 

Take as many Places of the Difference annexed thereto, more than are Proportio- 

nated, as the required Number is to have more than eight, and take one Tenth thereof, 

* MULTIPLY this :> Part by the two remaining Figures of the given Loga- 

\ rithm, and add the Product to the Tabular Number before found, and their Sum 


is the Number required. 5 


dt 


„ 


* In order to avoid many uſeleſs Figures that will ariſe by Multiplying (after the common Method) 
the tenth part of the Difference by the remaining Figures of the Logarithm (as directed in this and 
the following Rule) it will be convenient to uſe the following Method, : 

Under that Figure of the Difference which is on the left Hand next to the ſeparating Comma (which 
is uſed to take the tenth part of it) place the ſixth Figure of the given Logarithm, and the remaining 

Figures thereof towards the left Hand in an inverted Order: Then in Multiplying begin at that Fi- 
gure of the Multiplicand, which ſtands over the Figure you are then multiplying by, and place the 
firſt Figures of every Product directly underneath one another, obſerving to carry the Increaſe which 
would ariſe out of the Figures, to the right Hand of thar Figure in the Multiplicand which you 
then begin with; and alſo that if the Figure omitted, exceed the Digit 5, then the Figure uſed muſt 
be encreaſed with 13 and obſerve when this Product is added to the Tabular Number, to place their 


right hand Figures under each other, 1 
E X A M. 


4 


e AGE eo 
OP h * 
5 *. 


8 4. % 00 ˙ -U CERES N - 
* 9 Nane — 9 24 3 
” N * 1 


The Tabular nee to „00263, is - 


Their Sum properly ſeparated i is - 
And is che true Number to the Logarithm 6.00263 H 


As PH 3270 1 res wit y hag rites N 39 . ——— — ole — — as \ K 
4 . \ * 
2 g 7 a 
5 3 8 
s 6 * 


"5 * * 18 
=. 
E * * 


EN AMP L E S. 


1 v 16 he Nndeh thu 16 ni Places, whith ofreſponds with 15 : 
rithn 40646456 ? NY ** 


The Tabular Number to ,00263, is - - 100607417 
Four Figures of its Diff. 2316 | | 
i» of which is | — 23155 | 
TOE Figures (76) of the Logarithm inverted. ed. 6,7 | ' 

| Wh | 


6s TR added : 1760 


Their Sum properly ſeparated, >: 10060, 91 77 
And is the true Number of nine Places to the Logarithm 4,002 6376. 


II. What is the Number true to ten Places which correſponds with the Le. 


rithm 50026376 ? - 


The Tabular Number to ,00263, is - » 106606108, 
Five Figures of its Diff. 23165 1 | | 
of which is 2316,6 

Log. inverted 6, 7 


16216 | 
n 
1 17605 10 added — To” | 17606 
Their Sum properly ſeparated, is 100609, 1778 


Ard is the true Number of ten 1 to che Logarichm 5,0026376. 
EY What is the Number true to eleven Places, which correſponds with the Loga- 


rithm, 6,002 63 8 


Tz 


10060741722 


The Difference under it 231659 
of which is 23 _ 


Log. inverted 1 


162161 


13899 | 
' 176060 Product a added 33 176860 


5 W 


PROBLEM IV. 


oy 7 nine, or ten Places given, da corre 
er to any Number of Places ment: 12, ond. 


RULE. 


8 (by Prob. I.) the Number (true to as many 6 wanted) which 
onds with the Hrſt five Figures of the given Logarithm, and take as many 


Places of the Difference annex'd thereto more than are proportionated, as the re- 
quired Number i is to hav. more than tight, and take & of it, 


Muriel ; 


EF 
(9) 


M. LTIPLY 2, Part by the remaining Fi chm. 
kl n u nere bus Ks Fee ae eta: 


EXAMPLES, 
P* What | is the Number true to nine Places which ee G e lee 


rithm es 3 4 
The Tabular Number to ,00272, : 100628268 
And #» of the Difference 131 Wein 
en Figures of the eee een .. 0 
162 [3 Jo £1 
8096 Product added © 1096 
Their Sam properly ſeparated, is 10062,9364 


And is the true Number of nine Places to the Logarithm 4,00252455. 


IL What is the Nanber true to ten Places correſponding with the Loga- 
Hans wy F191 


The Tabular Number to 00255, is ey ELLIS e | 
£ of the Difference - - 2317,8 | | 
Remaining Figures of the Log. inverted 636,4 
| | "9271 
1854 
69 A 
"+5266 Product n 11208 
Their Sum propecty ſeparated, is a . 100669, 51 55 
III. Whey is the Neat true 0 ; at 8 cron with the 
21 r#bms6, 0028548367 : 48 * * 8 
The Tabular Number to 2 1 4 [hens g 
rs of the e er =p -;, + "RI. * : * 


7 ? 

— 5 : 9 1 11 f 4+ c * * — - ” . —. * EN — - 22 f 
83 1 n 8 

1 ” * * — ir, 4 : £ 
L323 2 X #4 3.S * 32 1 Ls C3 T41#43% Fv . 4 „ . 4 
| , 2 14 * 2 ; * 9 * 1 100 > 4 1 " * 7 2 any, - «C2 

1 * 2 ITI 18 - 2 1 OL If (13 C5] Sf 23 fv ; «Sd 2 1 3 : 

* — ol + : . . 


nn 11 Df 17/918 ener HOU 
a. 
_ 339 
22 24210 
| . a 312103, Bea nad, 112 104 
Their Sum properly . IOEAND * . 595, 1573 


Which! is the true Number of eleven \ Plc to the Logarithtm 6,002 8548367. 


| 11 the beging Ruls and their! Num ples be thoroughly conſidered,” it will 
not be difficult to find Numbers correſponding to any giver Logarithins confiſting of 
of more Places than What are expreſſed in che Table 0 | 

Br rox E the Methods of finding the Logarithms correſpbnding to any given 
natural Numbers are explained, it will be neceſſary to make the following Obs 


rl 


8 . 15 


( 10 = | 
Ro 


8 * 8 
53 2 8 „ * 9 7, | 8 w + 
1241 - Yaris Q;t'? : 6 £54 10 
iin 28. 4 1 I 11 0 6 'T R 8 2 : 
- 7 . 4 q „ WS + 


ry 2 8 : YN EL 1+ : Foy = + 2 * 2 ark 1 3 22 
eld * 2 1 322 


Ir any Number of 3 Places 5 given, to ad. its 3 true to ten | Plow. 
and that Number can be expreſſy Found in the Tables; then the five Places of the 
Logarithm which correſponds thereto in the Tables, 1s the true Logarithm fought, 
and the remaining five Places wanting will be all Cyphers. 


ws J 
— 2 


SECONDLY, 


C* 


17 any * of more Places than AR Ie _ eleven be given, and 
its Logarithm be required; and if this Number alſo can be found exactly on the 
Table, (i. e. to as many Places as the given Number conſiſts of) then alſo the 
five Tabular Places of the Logarithm correſponding with that Number, is the 
true Logarithm required, and Cyphers may be placed after them, to a number 
of Places leſs by one, than the given Number conkiſts of. 


8 Fb Example, What. is. the Logarithm 10 this Ee, Number ke ap Ty 


Ti ur following Number, 10048240011, vill be found ona Line with ,o 
and in the Column under 9, which being the ſame without variation to nine Places 
with the given Number. The T abular In, 3 5 true to o eight 


888007 _ 


/ 20-4 


THIRDLY, 


1 


Ir in any Operation five Places of * be thought ſufficient, then find 
in the Tables the neareſt Number to the given one, without regarding whether it 
be greater or le.s, — its Tabuler! Logarithm is the 2 true to five 


Places. 2 el beet a 
e 18. 8οο PROBLE M got 7 
ia Number being given 1 fund, . "five Places of its 3 8 
oekes bade 01 3 . 


SzRk in the Columns beginning with the ſecond, for the Number next leſs 
than the given One; which being 2 the ſingle Figure at the top of that Co- 
lumn, being annexed to the four Figures that ſtand in the firſt Column againſt the 
Number now found, are the firſt five Figures · of the Logarithm required. 


EXAMPLE. 
Whit s are the fn for Figures 1 the Logarithm, mn; with the Number 1004 


Ta# Number next 12 in "he Tables i is 10039914168, over the ſeven laſt Fi- 
of which ſtands 3, which being annered to , 0017, the Logarithm which 
ſtands in the firſt Coin againſt the ſaid Number, make 00173, to which the 
LT Index being prefix d, will give 3091735 which, is dhe Logarichm of five 


WR me der. 90 


#1 Top * * * — * >: 4 * Yi 'TF 1 ” oy 


, © x * 
CS 


PRO- 


(1) 
PROBLEM, VI. 
Amn Number being given to find its correſponding Logarithm true to fix Places of Figures, 
e RULE. eee Wh 


Fi wp ſeven Places of the next leſſer Tabular Number, and Sub ract them 
from the given Number (with Cyphers annexed if need be) then look in the laſt 
Line of Proportional Parts for the neareſt Number (either greater or leſs) to that 
Remainder, and the Figure which ſtands below the Column where ſuch neareſt 
Number is found, is the ſixth Figure to be placed after the five Places of the Lo- 
garithm, which are found by Problem 5 to correſpond with the Tabular Number 


EXAMPLES. 
I. What is the Logarithm true to fix Places of Figures, to the Number 1006 ? 


The given Number is 1006,000 
The next leis Tabular Number 1005,98 f. Its Log. ,00259 
| e . -+ The Remainger.. = = 1 : 
Which Remainder will be found exactly in the laſt Line of Proportional Parts 
in the Column over 8: Therefore 8 muſt be annexed to the Tabular Logarithm ; 
and having prefixed the proper Index, the Logarithm of ſix Places to 1006 will 
ſtand thus, 3,002 998. 8 i 


II. What is the Logarithm true to fix Places, correſponding with the Number 100,4372 ? 


The given Number is 100, 4372 
Next leſs Tabular Number 100, 4361 Its Log. ,00189 
Remainder 5 
The two neareſt Numbers to which, in the laſt Line of Proportional Parts, are 
and 12, whereof 12 being the neareſt, the Figure beneath the Column it ſtands 
in, is Me propereft” fer Ger Furpoſe, , = © = 
Which being placed after , 00 189, makes 0 5 — „001895 

Before which place the proper Index, and the whole Logarithm is 2,001895 
Which is the true Logarithm of ſix Places to the given Nuwber, 100, 4372. 


ee PROBLEM Vu. 
Any Ni unber being given to find- its correſponding Lygarithm true to ſeven Places 


of Figures © 
N 


Finp eight Places of the next lefſer Tabular Number, and Subtract them 
from the given Number (with Cyphers annexed if need be) then look for the 
proportionated Difference at the bottom of the Page, and in the Line of proportio- 
nal Parts even therewith, find the Number next leſs than the Remainder, and place 
the Figure, which is at the bottom of the Column, which that proportional Part 
ſtands in, after the Tabular Logarithm for a ſixth Figure; then Subtract the Pro- 
portional Part ſo found from the Remainder, and in the laſt Line of propor- 
tional Parts find the neareſt Number to this laſt Remainder (either greater or leſs) 
and take the Figure at the bottom of the Column where that is found, for the 
ſeventh Figure. i | 
; E X- 


( 12). 
I. What is the Logarithm true to ſeven Places to the Number 1003? W 
The given Number is 100g, 0000 
Ne. t leſs Tabular Number 10049866 Its Log. „002 16 
The firſt Remainder 140 ) . 
Next leſs Pro. Pt. againſt the Diff. 231, i 139 and is in the Column over 6 
The laſt Remainder _- I 
Neareſt pro. Pt. in the laſt Lines 2 in the Column over 1 
Therefore the true Logarithm of ſeven eee 
Places (with the proper Index prefix d) > 3,002 166 f 
to the Number 1005, is 5 


II. What is the Lagariubm true io ſeven Places ta the Number 100 59, 93? 


The given Number is "Ik eee, lids 8 
Next leſs Tabular Number - 10059,815 Its Log. 002 39 
| Firſt Remainder _ we Ris, 8 FF 
Pro. Pt. againſt Diff. 22 113 ſtands over 5 
Laſt Remainder h e 25 
Therefore the ſeventh Figure of the Log. muſt be 0 


— 


True Logarichm with the proper Index - 456525950 


. 


- Any Number being given to find its Logarithm true to tight, nine, or ten Places? 


" Finp one Place more of the next leſſer Tabular Number, than the required 
Logarithm is to conſiſt of, and Subtra& it from the given Number (with Cy- 
phers annexed if need be) and reſerve the Remainder for a Dividend; then take 
as many Places of the Tabular Difference- more than are Proportionated as the 
required Logarithm is to conſiſt of more than ſeven. And having taken # thereof 
*- Jet this :$ be the Diviſor, and place the Quotient Figures after the five Figures, 
which are the Logarithm of the Tabular Number, prefixing the proper Index. 


* 


In order to fave the Trouble of adding Cyphers to the Dividend, and of many uſeleſs Figures in 
the Oreration, (Which will happen if the common Method be uſed) *rwill be neceſſary to divide in 
the following Manner: After having found tbe firſt Quotient Figure, and ſubtracted its Product by the Di- 
viſor from the Dividend, let this, and all the ſucceeding Remainders be new Dividends, and. for each ſuch. 
new Dividend, prick off one Figure from the Right-hand of the Diviſor ; obſerving at each Multiplica- 
tion to carry the Increaſe of the Figures ſo cut off. This can admit of no- Difficulty, becauſe the firſt 
Figure of the — 98 is a ways the fixth Figure of the Logarithm, and the Number of Quotient Fi - 
gures are determined in the Quetion. . „„ 8 5 Ng 


EXAM. 


( 13) ; 
EXAMPLES, 


I. What is the Logarithm rue 10 bo Places, correſponding with the Number 
1006 ? 


Next Number, 1006,00000 aß 
ext leſſer Tabular Number, 1005, 98151, Its Logarithm „002 59 
iv 1 the en 2355 6 ) 849 ( 798 ag 
| | 1621 
72 
208 


20 
18 


— 


2 


Which Quotient Figures 798 being placed after che Tabular Logarithm (,002 5 
and the proper Index prefix d, is the true Logarithm to eight Places to te Nm 
ber 1006, Viz. 3, oo2 59798. 


II. What is the Logarithm true to nine Places, correſponding with the Number 10060 ? 


The given Number, _ r0060,00000 =; 
Next leſſer Tabular Number 10059,81514 Its Logarithm ,00259 
oth, of the Difterence 9975 ) 15486 (7981 OY 
16215 | 
I — © 
| =” 2084 


| 0 SS 
. Ko > 13 
I. N 


Therefore the Logarithm true to nine Places to the we 10060 with it's 
_ is 4,002597981, SEN 


CO 1. What is the Logafithm true to ten Places correſponding with the wont 
Tg 1006000? | 


Given Number 100, ooo Slog off 1 
Next leſſer Tabular Number 1005981,5136 + + Its Logarithm ,00259 
8 of the Difference 23163,8 ) | pat ( 79807 
i 162147 © 


Therefore the Logarithm true to ten Places to the Number r006000 with 
the proper Index, 1s 6,002 5979807. 

mt iche Length or Difficulty of the Multiplications and Diviſions here directed, 
in order to find N or Logarithms to ten or eleven Places, ſhould be dif. 
couraging to thoſe who are to make uſe of ſuch, it will be an acceptable. Service 
to them, to ſhew that by applying duely the Doctrine of Logarithms to this Table, 
Numbers and Logarithms of that extent may be found * uſing Addition and 
Subtraction only. 


d ; To 


(hg ). 
7 PROBLEM IX 
aue to give Tagarithnes _ FOOTE" ten Per by — 


Having found the Tabular a * with the firſt five Figures 
of the given Logarithm (by Problem. 1) and the he Pare of the Tabular 
Vitference in the ſame manner as before. 

I. Find the Aang 1990 true to five Places to the «+ of the Difference fitting 
it with the proper Index of ſuch a mix'd Number as it appears to be. 

II. Find alſo the Logarithm truk rd five Places of the remaining Figures of the 

Logarithm, placing o always for the Index of this laſt found Logarithm, 
Fe the * place of the given ithm is a ſignificant Figure: but if that 
is a Cypher and the 7th Place ſignificant, then — x muſt be the Index; and 
if che eighth Place have the firſt ſignificant Figure then — 2 is the Index, Cc. 

III. Add theſe two laſt found Logarithms together, and find by the Table 
the Number correſporidihg/to their Sum, and cut off uch a part for a 
whole Number as the Index directe. . 

IV. Add this laſt found whole Number to the Tabular Nawe firſt ſound, 
placing their right hand Figures under each other, and then ſ » An according to 
ede gion Ds 


ef the firſt er Pen Toparithin.. 
RS n 
I. What is the Number ue to eleven Places td the Lorin 900437048) ? 


Tabular Number to ,00257, WR» - nw 10059351875 

= Tabular Diff. 23162,8, - Its Log. 4,364 79 | 
Reſt of given Log. 1,0289, Is Log. o, 01229 5 
The whole Number to their Sum 4,37708 is | 23827 


And the Sum properly ſeparated i. is the Number required, 10059375, 702 


U. br r 1 be Number - true to _— Places. ba with * 
4500272473. See Problem 4, Example „„ i EH, 


* Thic Tabor Number to ,00272, 4 4 a — 
4 of Difference is 23 1, 7, Its Log, 2586493 a e 
Reſt of given Log. 4, 73 Its Log. _0,67486_ 
The whole Number to their Som 3,0997 mis 096 
ad the Sam properly furan i ont endo Td | 10062,9364 | 


III. b is the Number Ns to  eleom "A correſponding with the Logarithm 
| 6,0028 5023 672 


The Tabular Number to ,0o8;5 - is = = 4 = 10065839470 
1 Diff. is 23177,7. It Log. 4,3630 „%%% 
Reſt of given Log. o, 2367. Its Log. — 1, 37420 


The whole Number to their . | 9 . 3 
1 And the Sum pro FU nm > = 
"The Reaſon of — froth the Conſideration of what has beer! 


faid before, and of that den a of all Logarithms, Vi. that the Sum of 
Make ns, is the. 3 of th edo oft of their corionding „ 


(35) 
PROBLEM X. | 
To fad 3 to given Numbers 75 ws ten and eleven Places 4 Subtraltion 
RULE. 


I. From FY given Number, ſubtract the next leſſer Tabular Number, and 
find the Logarithm of the Remainder true to five Places, with the proper Index 
as an Int 
I. Find alſo the Logatithm of the 4 of che Tabular Difference true to five 
Places, with its proper Index as a mix'd Number. 

HI. From the firſt of theſe Logarithms ſubtract the ſecond, and find the firſt 
five Places of the Number correſponding with the Remainder ; then are thoſe five 
Figures the remaining, Figures of the required Logarithm, and muſt be placed af- 
ter the Logarithm which correſponds with the firſt found Tabular Number. But 
it the the Index of the Subtrahend is greater than the Index of the Minu- 
end; as many of the firſt Places of the Number correſponding with the Re- 
mainder will be Cyphers, as Units are wanting in the Index of the Minuend, to 
make it equal with the Index of the Subtrahend, and what may be carried to it. 

The Reaſon of this is alſo plain from m another Property. of Logarithms, Viz. 
that the Remainder when one Logarithm is ſubtracted from another 1 the 
W of the Quotient of their correſponding Numbers. Sag 


EXAMPLES. Ss | 
IT What i is * galls true to ten Places 1 to the We, 1005987 708. = 


AN 22 


* 
. 
. 


Given Number *** 
] Next leſſer Tabular Number 109593821 875  TheTab res onkichi 33M 
Remainder 23827 8 3537706 
1 of the Tabular Diff. is 23162, 1285 ts Log. 4,36479 


. 3 „„ Oe 229 
Which is the Logarithm of 1,028), which pi after k makes 
6, o02 57 02, the true e ene I HN | 
* 
II. What is the Leger true 40 ten Places 8 tot one: en 2 
See Problem 8, Example Jo" * 


Given Number 1006000, OOœ%;ͥͥũ0hñꝶ ꝑN» 3 
Next leſſer Tabular Number 100598 1,5136 1 "EM 

Remainder 184864 Its Log. 5,26685 
2 of the Difference iss 23163,8 Its Log. 4236281 


- Remainder o, 90204 
Which is the Logarithm of 7, 9807, wich placed after the Tabular Logarichm 
4 59, makes 6,0025979807, for the Logarithm required. 


III. Phat is the i true 10 ten Plaets corre with the Mas, 


1006584, 49356. 
. Number, . 100658444956 : 
Next leſſer Tabular Number, - 100658 75270 Its Log. 6, oo2 8 f 
* 7 A 5486 no : Log. 3,73926 
Diff. is 23717 trons 8. 4,3050 


Rentaindae * — 137419 

Which is the Logarithm of 0,2 5 and | being placed after the Tabular Loga- 
tithm, 6,00285, makes 6, oo2 8 502367, for the required Logarithm. 

SECTION 


8 


SECTION IL 


The Conftruftion of the Tables, with the Demonſtrati on of the Methods be- 
fore delivered, for finding Numbers and Logarithms intermediate to 
thoſe inſerted therein. „ 1 | | 


LEMMA II. 
In any Geometrical Progreſſion if between the Terms, be interpolated any | 
Number of Mean Proportionals, a Series of Terms will be produced alſo in Geo- 


For 1, ye” 1 8 r e 
J SR go: Woke GW et % Le ES 
J ⅛ (TTT / ĩ / „„ eg. 
Are in Geometrical Progreſſion, | E 


LEMMA I. 


In the Geometrical Progreſſion 1. 10 . 1c0 . 1000. 10000, c. If any 
Number of Mean proportionals be interpolated between any two Terms thereof, 
then will thoſe Means be like Mean Proportionals between any other two Terms, 
only their Value will increaſe or decreaſe in the ſame Proportion as the Terms 
between which they are Interpolated. 

Thus one many rtional between 1 and 10 will be 3, 1622776602, and 

one mean tional between 10 and 100, is 31, 622776602; between 100 
and 1000, 316, 227766002, Ce. | 

The Truth of this is evident from the Nature of the propoſed Progreſſion, 

every Term of which encreaſes by multiplying by 10; and therefore the like 
interpolated Means muſt encreaſe by the like Multiplication by 10, 


E 


am LEMMA m. | 
| If a Number [4] be aſſumed for the Logarithm of another Number L] oy 
And if the Logarithm 4 be divided by any Number , then the Quo- 
dent of that Divifſon „ is the Logarithm of that Number, which raiſed 
to the ## Power, isequal, to 4; thts < i the Logarithm of 


— 


1 I. EMMA I. 

If two Numbers be ſuppoſed, Vz. 4, whoſe Logarithm is a; and B, whoſe 
Logarithm is 5; Then ſhall the Sum of thoſe Logarithms, Viz. a + b be the 
Logarithm of the Product of the two Numbers, Yiz. of A x B. _” 


© +» « & WR 


$5980 084.08 1 


Gs any Geometrical Progreſſion the Differences . the Terms, are alſo in the 


For 


(17) 


— . „ 9 8 . 
Andre —1. r „ . Ä , &. arc Geo- 
metrical Progreſſions, whoſe common Ratio 1s r. 193 
Scholl ru M. Theſe progrellional Differences may be divided into three Claſſes. 
Firſt, Thoſe whoſe Terms exceed the Terms of that Progreſſion, of which they are 
the Differences; of which Kind are the Differences of all Progreſſions whoſe Ratio 


is greater than 2. | 
"OF | EXAMPLE. 


Of the Progreſſion 1. 3. 9. 27. 81. 243, &c. 

The Differences are 2. 6. 18. 54. 162, &c. | 3 8 
Second, Thoſe whoſe Terms are equal to the Terms of their generating Progreſ- 
ſion; of which Kind are only hoſe wherein 2 is the Ratio. | | 


EXAMPLE. 


Of the Progreſſion 15.2. 4. 8. 16. 33; 64, Kr. 

The Differences are 1. 2. 4. 8. 16. 32, &c. - 
Wird, Thoſe whoſe Terms are leſs than the Terms of the Progreſſion they ſpring 
from; ſuch are the Differences of all Progreſſions whoſe Ratio is leſs than 2, FS 


: Ex AMI E. 

Of the Progreſſion 1. 1,02. 1, 0404. 1, 6 1208. 1, 82432 16, &c. 

The Differences are 02. ,0204. ,F 020808. 02 122416, &c. 
And of this Laſt Claſs are the Progreſſions hereafter Mentioned. 

re” ee e 
Fence it follows that the Series of Differences, of theſe Differences is alſo a Geo- 
dee anq ſe 90, (0100 out by 
3 | 
| That if the Terms of the firſt Series of Differences, are leſs than the Terms of the 
iven Progreſſion; then the Terms of the ſecond Series of Differences, will be leſs 
| 5 the Terms of the firſt; the third leſs than the ſecond, c. till their Value be- 
come inconſiderable | 1 
For if (as in the laſt mentioned Progreſſion) the firſt Term be continually mul- 
tiplied by 1,02, ibe Ratio; tis evident, that in every Reſult, there will be two places 
farther removed from Unity, than any in the former; and conſequently will be fo 
far removed at laſt, as to become inconſiderable. HEE 
To explain this farther; let us ſuppoſe four Decimal Places ſufficiently accurate, 

and reject all beyond, Then by continuing the abovementioned Progreſſion to ſix 
Places, it will appear how far the Differences are of conſiderable Value. The Pro- 
greſſion and Differences are as follow, Tm, 


Original 1 Firſt Progreſſion Second Progreſſion | Third Progreſſion 
Progreſſion, of Differences. of Differences, of Differences, 
07: £0 | 
1,0404 50204 1 ,0004 TI 
1,061208 ,020808 „ooo „ooo 
1082432 5021224 „000416 ,020008 
1,104081 5021649 500042 5 oo 
1 „022082 000433  ,000008 - + 
1, 148686 5022523 „000441 ,000008 
1,7171659 022973 »000450 oo 
15195092 2023433 1 ,000460 | ,000010 


Where the ſecond Series of Differences is to four Places 
metical, and the third Series quite inconſiderable. 
1 2 5 


of Decimals nearly Arith- 


O ORO. 


— —— . — —— ——AE[—̃— 2 >> 
1 im 


(18) 
COROL. i. 


Fenn this fifth. Lemma, may be deduced the following 8 1 . 
As the firſt Term of any ſuch Series is to the Difference between it, and the 


next greater; ſo is any Term in that Series, to the Difference between it and the 


83 


next greater. | 
Put » = any Term in the Progreſſion and 4= the Difference between it and the 
next greater : 
Then 1 . r fe e | 
Differ, r—1 , r—r , 1 . . rf—r „ &c. to d. 
Now ſince theſe are both eee Progreſſions encrealing i in the fame Ratio: 
„% v 
And © IE NOOR 1 : r— 
Alſo rin: " 34 nie? 
wh * d 


And this Proportion holds true (per Coral. I.) in all the Series of Differences, 


for finding a corre} ponding Term in the next Series of Differences below them, 


COR OL. IV. 


| Hence ſeveral ſucceſſive Terms of a Geometrical Progreſſion, encreaſing or de. 
creaſing with a ſmall Ratio, may be found by Addition only, true to a limited 
Number of decimal Places; and if at proper diſtances, the firſt and ſecond Dif 


ferences are found by Corol. III. the Progreſſion may be continued to any Length 


uired. 
— EXAMPLE. 


To find 10 Terms of the Progreſſion, whoſe firſt Term is 1 and Ratio 1,02 true to 


four Decimal Places 
And firſt (per Corol. I.) as 1: 0 22 02 pete boned ics + 


Then to the firſt Term OY % 1,0000. 
Add the firſt Difference i ala +. \ 40200. 
Gives the ſecond Term | Df : 1,0200 
To which add the Difference of the laſt Terms 9 5 . 350200 
And the ſecond Difference _ tl I . 20004. 
Their Sum is the third Term Gs St > 1 
Add the Difference of the lait Terms | % 8097 
Their Sum is the fourth Term | ES 1 „0612 
Add the Difference of the laſt Terms a | | ,0208 
And the fecond Difference | — 
Their Sum is the fifth Term 


Having obtain'd half of the required Terms, tis prope? to find the firſt and Fond 
Differences to the laſt Term. (per Coro! III) 


As 1: o: 1,0824: 0217 . nearly 


And as 1: „0 :: „0217: 000434 


Then to the fifth T erm 8 | 1 | 9 1,0824 
Add its firſt Difference | 5 0217 
Their 


* The number is 00 which is nearly an Arithmetical Mean between oars and 0217; but 
fince ſeveral Figures are lot in every Addition, tis ſafer to take it too great than too little 


(19) 


Their Sum is the ſixth Term | 1, tot 
Add the difference of the laſt Terms 0217 
And the ſecond Difference 20004 
Their Sum is the ſeventh Term _ 1,1262 
Add the Difference of the laſt Terms 0221 
And the ſecond Difference | 50004 
Their Sum is che cighth Term 171480 
Add the Difference of the laſt Terms „0225 
And the ſecond Difference 85 ,00C 5 
Their Sum is the ninth Term | | P23 1,177 
Add the Difference of the laſt Terms 0 0230 
And the ſecond Difference oo04 
Their Sum is the tenth Term He's R | 1,195 1 


ee ner 
Aſſuming the Logarithm of 1 to be o; the Logarithm of 10 to be 1; and the Lo- 
garithm of 100 to be 2 Fx. (as in Briggs Logarithms) to find the numbers which 
correſpond with all the Logarithms conſiſting of one place below Unity, viz. the 
Logarithms o, 1. 0,2, Sc. to o, 9. | 
Firſt, To find the Number which correſponds with the Logarithm o, 1 equal to the 
Logarithm dr. Extract che root of the tenth Power of the Number 10, which Root is 


1,2589254118and is (Lemma 3) the number which correſponds with the propoſed 


Logarithm 0,1, 1.6 1 | | 
' - Secondly, Since the Logarithm o, 2 is the Sum of 0,1 added to o, 1; therefore 
(by Lemna 4) the Product of 1,25 9, c. multiplyed by it ſelf (viz, 1, 584893 1923) 
is the Number which correſponds with the Logarithm o, 2. | 

Thirdly, To find the Number which correſponds with the Logarithm o, 3 (=o,2 
＋o, 1) multiply the laſt found Number 1, 58 48. Ae. by the firſt found 1,2589, Ge. 
and (Lemma 4) their Product (viz 1, 995262310) is the Number which correſponds 
with the Logarithm o, 3. 2 | E 1,0 4+ 5 


: nx; SS GORE HO ET Io 6 

Hence by Nr tiply the laſt found Number, by the Number which 
correſponds with the Logarithm o, 1; continually the Numbers anſwering to the 

Logarithms o, 4. o, 3. 0,6. o, 7. 6,8. and 0,9. wilhbe obtained 
Now if the Number which correſponds with the Logarithm 0,9 be multiplied 
by the Number 1, 2599 Sc. (whoſe Logarithm is o. 1) the Product will be the Num- 
ber correſponding to the Logarithm t, o, vis. to; which proves that not only the Ex- 
traction of the tenth Root, but alſo all the ſucceeding Maltiplications have been 


\ 


Jö; lWwSꝙ⁶ũł . > 7 5 :4416, 01, 3 | 
If the Nymber 10 be called 4, and the tenth Root thereof B, the whole Proceſs 


with all the Numbers and Logarithms at one view are is follows, 


Loͤgaritbms. Numbers. 5 

0 0,0. N | 1,000000500 = 1, 4. 
. 0,1 (Ar) ge 49 1,2589259 118 n B: ( = A 78). 
0,2 (o, 1 Co, 1). | 1,5848991925 3 ( = BxB) 
0,3 ( = 0,2--0,1) 1995262 31350 = BB (SBN 
„(o, 20, ) 2, , ( 
5, (= ,4 o, 1) | $3,1622776602 = BY (= B*XB) 
r = BC = B*B) 
O18 , (S, 6 +0,1) 1 5,01 18723363 2: ( = B*xB) 
9,83 ( 0,7-0,1) 6, 3095734448 = 3 ( = Þ1xB) 
0,9( = 0,8--0,1) 79432823472 = BY ( = B*XB) 

„„ 10 (S, , 1) | 10,0000000000 = BY ( = A) 


The Second Difference being ,0094,34 viz about 4+ gives Occafion to add an Uait to the 4, once 
in three Times 1 


(20) 
PR O PII 


Ae PP Reſults of the firſt Propoſition, to find the Numbers which i 
to all Logarithms conſiſting of two places below Unity, viz. o, ol, 0,02 &c to 0,99. 

For the firſt of theſe 0,01 (which is the Quotient of the Logarithm o, 10 divided by 
the Number 10) find the Root of the tenth Power of the Number B: And that Root, viz 

1,0232929923 will (per Lemma III.) be the Number which correſponds with the 
Logarithm o, or which Number call C; and here as in (Prop. I.) the Numbers to 
tte Logarithms o, oz. o, og, Sc. to o, og will (per Lemma IV.) be found by the 
continual — of the Number C by itſelf as in the an Wen. 


Logarithms. | Numbers. 


o, ( — 3? 1,0232929923 = C (= Bot) 

o, 2 ( o, 01 40, 01) | 1, 0471288480 = - {mm C50): 
0,03 ( 0,02+0,01) 1,0 713193092 = C ( = C*xC) 
0,04 ( — 0,03+0,01) 1,0964781961 = C* ( = G 

x 905 ( = 0,04 +0,01) 1,1220184543 = C ( = C*xC) 


b 0,06 ( = 0,05+0,01) 1,1481536215 = C5 ( = Cx C) 9 
o, o ( 0,0640,01) 1, 1748975549 = C 8 
o, 8 ( = 0,07ÞF0,01) . 1, 2022644346 = G ( = GK | 
0,09 ( = 0,08+0;01) | 1,2302687708 = C ( = Cx.) 
0,10 ( = 0,09+0,01) | 1 1,2589 &c. = 9 =: 8 wit 


And here alſo at the Multiplication of Co by 2 the Proof of the other 


Multiplications and alſo of the tion is obtained. 


The Numbers to all the Logarithms propoſed, which are leſs than o, 10, whoſe 
Number is B, being found; thoſe between o, 10 and o, 20 will be found by multi- 
plying B ( Cio) by the Number C continually, which (per Lemma IV.) will 


Flows. the Numbers TS with the CITES 0511. n, &c. as 
ows. _ 


1 ed ; : pa bach debe, 

o, 10 ( o, 0,01 (==) 
FE ee - ee C(=Bxc) | 

ũůƷñʒ c ( XC) 

© 041g (0 + 0,01 re 
0.14 (Sg 0,01.) = 0 K 

o, 5 ( = 0,14 + 0,01 ) Cx GC}. 
"0,16 ( =0,15 +001) C ( BG KC) 
0, ( =0,16 ＋ o,% | CI. (= BC XC) 
0,18 ( ='0,17 + 0,01 od EEE... 
„19 ( ois Hor) | C?(= 5 5 
n ＋ 0,01 1 £8 BY R 


Here the tenth Multiplication produces = 8 Number B found: befors 


Prop. 1.) and thereb ves the other Nine. 
Gs Multiplication of the Number B* by the Nu mber c, ten 


By the ſame continu 
other Numbers will be found which correſpond with the r na, Ge. 


to o, 30 the laſt of which will be the Number BY (= Cr). 
8 O R OL L A R T. 


Hence if the Powers of the Number C be continually raiſed *till. the "Ry | 
C (= B'*= A) be obtained, they will correſpond with the remaining Lagarithms 
0,31 . 0,32, c. to 0,99 and 1. o and he Product er ä 

being 


* Theſe Numbers being all inferted in the Tables, "is needleſs to write any more of them here | in 
Figures; the Operations being belt expreſſed by the Letters. 1 


(21) 
To being a Power of the Number B, and already found in Prop. r, will prove the 
truth of the preceding Multiplic: tions; And the laſt Product being B. ( A) 


will not only ſerve to prove this, but add a greater Degree of Confirmation to the 
Work of the firſt Propoſition. | 


PROP. II. 


Ly the Numbers found in the former Propoſition, to find the Numbers which correſpond 
to all Logarithms conſiſting of three Places below Unity, viz, 0,001, 0,002, Sc. to o, 999. 


The Proceſs herein, is like that in the laſt Propoſition ; for ſince the Logarithm 
0,001 is the Quotient of o, or, divided by the Number 10, therefore the Root of 
the tenth Power of the Number C, viz, 1,0025052381 muſt (per Lemma 3) be the 
Number correſponding with the Logarithm 0,001, which Number call D. 

- Again, if the Number D be continually Multiplied by it ſelf, till it becomes 
Dioos: Thoſe Products will be the Numbers correſponding with the propoſed Lo- 
garithms, (by Lemma 4), every tenth Product being before found by the pre- 
ceding Propoſitions, will aſcertain the truth of thoſe nine Multiplications, done im- 
mediately before it; and the laſt Product, viz. Diese (SC“ = . = & will be a 
farther Proof of the former Propoſitions. 


..Þ-KOP. I 


By the ſame Means as before, to find the Numbers which correſpond with all 
Logarithms, conſiſting of four Places below Unity, viz. o, ooo . 0,0002, c. 
to 0,9999. : 

The Number to the Logarithm 0,0001, viz. the Root of the tenth Power 
of the Number D, is 1,0002 302850, which call E, and the Number E may 
be raiſed to £**22(= Diοοοð ioo = Bio = A) in the fame manner (and with 
the ſame Advantage of a Proof at every tenth Product) as before, and it will there- 

by give the Numbers which correſpond with the propoſed Logarithms. 


© th PROP. v. 
To find the Numbers which correſpond with all Logarithms which c of « P 
below Unity, viz,0,00001, 0,00002, Sc. to or Rena f 5 Places 
i 


70 5 extract the Root of the tenth Power of the Number E 


which Root, viz. 1,00002 3026116 (= F) correſponds with the Logarith 
Then if the Numbers were to be found in hs Method hitherto * 
Number F muſt be multiplied into itſelf 99999 Times, a Work of much Time 
and Labour.* Therefore to render the Operation more expeditious, the Method 
laid down in Corol. 4 of Lemma 5 may be applied: For, | | ry 
Hrſt, This Propoſition (as well as the preceding ones) finds a certain Number 
of Geometrical Mean Proportionals between the Numbers x and 10; therefore col- 
lectively with them, it is a Geometrical Progreſſion (by Lemma 1.) 
| Secondly, The Number of ſucceſſive Terms required, are (at the moſt) 10, the 
laſt of which _ alreadyknown will ſhew whether the reſt are performed right 
Thirdly, The Ratio is ſmall, viz. as 1 to ( F=) 1,00002 3026116, and by con- 
ſequence the firſt Difference of the firſt Term is, 00002 3026116, = F — 1. 


Since o, oooo1 = 


> The ſame may be ſaid of the former Propoſitions, which however were rendered { 
sonſidering that ſince one Number (viz, in the laſt Prop. the Number E) — . of 1 10 
many Multiplications together, it might be always made the Multiplicand, and then having found its 


Products by all the 9 Digits (let the Multipliers be ever ſo various) the ] 
pla ing thole Products properly, and adding them together. ) whole Work would confilt in 
f 


Fourthly, 


( 22 ) 
| gol, The Number af Places to be found are limited to* 13 for 8 


and 11 for Uſe, 
Therefore to make the finding the firſt nine Numbers of this Progreſſion, viz. thoſe 
0,00003, c. to 0,00010) an 


which correſpond with the Logarithms 0,00002. 
Example to this Method it is neceſſary (by Coro! 3, Lemma 5) to find the ſecond 


Difference belonging to the firſt Term thus, 
| As 1 : ,000023026116 : : ,000023026116 : 0000000005 302 | 
That is f re is the ſecond Difference true to 12 Decimal Places. 


This being Jon, the Work is as as follows, 
1, 000000000000 whoſe Log. is 0,00000 


Add the firft Difference | 0000230261 16 
The Sum is F — eee FO 0,00001 
To which add the Diff. of the laſt Terms ,00002 3026116 OS: 
And the ſecond Difference — , 0000000005 30 
Their Sum 1s . 1, 00046052762 — o, oooo2 
Add the Difference of the laſt Terms 500002 3026646 W 
And the ſecond Difference — ——— 30 
Their Sum is F. — 1,0000690799 38 — 0,00003 
Add the Difference of the laſt Terms 00002 3027176 | 
And the ſecond Difference | „0000000005317 
Their Sum is F. — 1, 00092107645 — 0,00004 
Add the Difference of the laſt Terms „00002 3027707 
And the ſecond Difference 000000000530 
Their Sum i is F 2,0001 16138 82 —— 0,00005 
Add the Difference of the laſt Terms 00002 3028237 
And the ſecond Difference 50000000005 30 
Their Sum is EE ( 1,0001 38 164649 — d, ooo06 
Add the Difference of the laſt Terms 00002 3028767 . 

| And the ſecond Difference | »0000000005 30 
Their Sum 1s 2 7 I 000161 193946 — 0,00007 
Add the Difference of the laſt Terms 50000 302 9297 
And the ſecond Difference | „00000000033 1 
Their Sum is Fe | 1,0001 94225 3774 — 0©,00008 
Add the Difference of the laſt Toms 00002 3029828 
And the ſecond Difference 0000000005 30 + 
Their Sum is F? 6a: 10000078 an; * — o, oooog 
Add the Difference of the laſt Terms — — 3030358 Th 
And the ſecond Difference 0000000005 30 

Their Sum is F. (="E r,0002 * 302 g -" — 0,00010 


An Operation like this was perform'd to find nine Numbers between each of the 
before mentioned Powers of the Number E; but much fewer Figures were uſed | 


In all Sede relating to theſe Tables 13 ito of Figures were found (in Order to prevent any 


Error in the Eleventh) though no more than 11 are mentioned excc 


of the met} unuſual Work, requires the moſt particular Explanation. 
+ The ſecond Difference | ”_—_ 530 x5» an Unit is added to 530 twice in the ten Additions . 


pt in this Place, which treating | 


therein 3 


(23) 


thereinz.for the firſt four Figures of each Number being moſtly the ſame, were not ſet 
down unleſs a Change happened; the Cyphers were entirely omitted, and the ſe- 
cond Difference being moſtly the fame, were mentally added to the Differences 
of the preceding Terms, and their Sum only ſet down to be added to the laſt found 
Term, which ſaved a Line in finding every Number. This Operation being finiſhed, 
and found to agree with that Power of E, which the Numbers thus found 
are to preceed in the Tables; The firſt and ſecond Differences of that Power of 7 
vill be found either by Corol. 3, Lemma 5, or by the following Methods, they be- 
ing equally true. 

Firſt, The firſt Difference may be found by multiplying the Power of E (whoſe 
Difference is required) by the Number F; and ſubtracting the lame Power of E 


from the Product. 
| gs A M FEE, 


What is te bo Difference of the Number, 9,997697679982, (= 3 22 )? 4 


By Corol. 3, Lemma 5. 
Api: : „00002 302 61 16, (= F- 1): : 9, 997697679982 : ,0002 30208 146. 
Othewiſe by the Method now directed, 1 eee 
 9,997697679982 X 1, 0002 3026116 (F) = 9,997927888128. 
And 9997927888128 — 9,997697679982, = ,000230208146, as before. 
Secondly, Having by one of the before-going Methods, found the firſt Differences 
of ſeveral ſucceſſive Powers of E; 2% of the Difference of any two of thoſe ad- 
joining firſt Differences, will be the ſecond Diſſerence of that Power of E, to which 


the leaſt of thoſe firſt Differences belong. 
| EXAMPLE. 


What is the ſecond Difference of the Number, 9, 997697679987 FER £9999) 2 


The firſt Difference of this Number being ,000230208146, by the left Example 
the ſecond is found by Corel. 3. Lem. 5, thus, 

As 1: ,000023026116 : : ,000230208146 : ,000000005 3007, *. 

But to obtain it by the Method juſt mentioned, the firſt ne of the next 
Power of E, viz. E. O = 10 muſt be found thus, 

As I : „00002 3026116: : 10,0 : 20002 30261160, 

Then, ,0002 30261160 — ,0002 30208 146 = 50000000 53014, One tenth of 


which is 00000000 OT ; &* 


* The Reaſon of the Difference of 7, in the 13th Decimal Place between the two Reſults is this; 
the firſt is the abſolute ſecond Difference of £9999 ; but the ſecond (being 4% of the Differenceof the firſt 
Differences of Z and F, is 18 of the Sum of all the tenſecond Differences between them ; 
(for the ſecond Difference is added 10 times between the firſt Diſſerences ofany two Powers of E) and 
fince the ten Numbers do continually encreaſe, their ſecond Differences do ſo likewiſe ; therefore to- 
ward the end of the Tables (where the Numbers encreaſe faſteſt) tis ſafeſt as well as eaſieſt to uſe the 

ſecond Method; though the firſt may be uſed without any fenfible Error in the eleventh Place. 


Thus 
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„ Materials are collected to make the laſt 9 Numbers, (viz. thoſe between 
Eo and E'**®) a ſecond Example of the Method propoſed. 


Thus to the Number E ( F ene) 9, 995697679982 whoſe Log. o, 9999 


Add its firſt Difference 230208146 | 
Their Sum is Fosse: 327888128 — 0,99991 

Add the Difference of the laſt 8 | 
Terms +the ſecond Diff, 5301 ee ee 
Their Sum is Fosse 2 9,9981 58101575 CE 6,99992 
Add the Difference of the laſt -|- 5301 * 230218748 _ h 

Their Sum is #99993 | 3 388320323 9199993 
Add the Diff. of the laſt + 5302% 2 30224050 | © 
Their Sum is F 99994 8 618544373 . 50 0, 99994 
Add the Diff. of the laſt + 3301 2 30229351 | | 
Their Sum is F999 848773724 — , 99998 
Add the Diff. of the laſt + 3302 230234653 5 
Their Sum is Fs 3 9, 99907900635 — — 0,99996 
Add the Diff, of the laſt + 5301 i 2302 39954 | 
Their Sum is Fer 35092433312 — 699997 
Add the Diff. of the laſt + 5302%  _ 230245256 ors | 
Their Sum is Ps. 56539493585 — 0,99998 
Add the Diff, of the laſt - 530 230250557 e 
Their Sum is F 99999 Sk _ 769744144 — 0,99999 
Add the Diff. of the laſt + 3302 230233859 + all 
Their Sum is F*29999 (= £19992 — A) I0,00000000000Z — 1, ooooo 


Theſe two Examples are ſufficient to prove the Truth of this Method; in uſing 
of which, the Number of Figures which are in the Work, are ſo few more than are 
ally expreſs d in the Tables, that the trouble of Copying is almoſt as great as 

erforming. | 

Scholium. By the laſt Propoſition ,99999 Geometrical mean Proportionals are 
interpolated between the Numbers 1 and 10; and (per Lemma 2) if properly punc- 
tuated, between 10, and 100; between 100, and 1000; or any other Terms of 
that Series : Therefore (per Lemma 1) the Numbers in theſe Tables are a continued 
Geometrical Progreſſion, whoſe firſt Term is 1, and laſt Term 100,000, ooo, ooo: 
And if the Indices be ſupply'd to their correſponding Logarithms, they will be 
a continued Ae rogreſſion, whoſe firſt Term is o, and laſt Term 1 1, 00000. 


PROP. VI. 


To demonſtrate the Methods before delivered, for finding Numbers and Loga- 
rithms, intermediate to thoſe inſerted in theſe Tables. | 


— ſecond Difference is 5301 #; therefore 1 is added to it four Times in the 10 Ad- 
tions. | : | a 


. | LEMMA 


_ therefore 


(25) 
LEND 


If it be propoſed to find the Numbers correſponding to all Logarithms of 6 
Places below Unity; (which is eaſily done by the Methods, uſed in the; laſt Pro- 
poſition) then will the firſt Differences of the Terms af that. Progreſſion (true to 
ten Places) be nearly , of the firſt Differences of the Terms of the Progreſſion, 
which finds the Numbers to Logarithms of five Places. „ ae 
For the Number F, whoſe IL. ogarithm is o, ooool, is 1, 0002 3026116 ; and if 
the Root of the one tenth Power thereof be extracted, it produces 1,000002 302 588 
(= G-) whoſe Logarithm is 0,000001 : And if the Number 1 (the firſt Term of 
each n be taken from each; the Remainders F — 1, and G — 1, 
are the ſirſt Differences thereof, in each Progreſſion. But F 1 , 00002 3026116, 
and G 1 = , 000002 302 588, is to 10 Decimal Places nearly 2s af it ; there · 
- — 1 T . . 1 


10 . 1 neatyy . E I Sw N | 
Then putting N = to any Power of F, ( per Cordl. 3. Lem. 5) 1: F— 1: 
N: F — x x N= to the firſt Difference of that Number; and the ſame Num- 
ber N being a Power of G, G— .1 x N is its firſt Difference equal to 


8 N, nearly. WW D. 


N 
1 {1 


* # 4 * * 
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. If the Numbers correſponding to Logarithms of ſeven Places be required (in 
the ſame manner) the firſt Differences of their Terms will (to the ſame Number 
of Places) be one tenth of the firſt Differences of the Terms, which - correſpond 
with Logarithms of ſix Places: For the Number G (whoſe Logarithm is, 
o, o0000 1) is, 1,000002 302588 z and the Root of the tenth Power thereof, is, 
1, 0000002 30259 (SH) whoſe Logarithm is, o, oooooo l. Wherefore by rea- 
ſoning in the ſame manner as in the laſt Lemma, the firſt difference of any 


| ” 5 4 6 | 1 1 : I ; 
Number N (being a Power of G and H) will be S 


— * 

. ' 0 * a 
10 — PI . 
: * 


8 


Becauſe H**(=1) = 1,00000002 302 6, whoſe Logarithm is, - 0,00000001 

And IT? = (=K)1,000000002 303, whoſe Logarithm is - 0,000000001 
And K (L) = 1,000000000230, whoſe Logarithm is 0,0000000001 
| TFherefore the firſt Differences of thoſe Progreſſions, by which Numbers cor- 
_ reſponding to Logarithms of 8, 9, 10, Sc. Places may be found; are in the 
ſame manner ſeverally the one tenth Parts of the firſt Differences of the Progrei- 
ſions immediately preceding, viz. thoſe which find Numbers to Logarithms' 
conliſting of one Place lefs. er | . | 


$ © 06 0 EPR MMR by x, 


HE  COROL. II. T3 
Hence the firſt Differences of the Progreſſions, by which the Numbers to Lo- 
garithms of 7, 8, 9, and 10 Places may be found; are abſolutely to ten De- 


eimal Places s. #55 +» revs and reo Parts, of the firſt Differences of that 
Progreſſion, whoſe Terms are the Numbers correſponding to Logarithms of fix 


4 


LEMMA Vin. 


When the Ratio, and number of Places required in the Terms of a Geometri- 
tal Progreſſion, are fo ſmall that the ſecond Difference is inconſiderable : Several 
ſucceſſive Terms thereof may be obtained, by adding the firſt Difference conti- 
| Thus ſix ſucceffive Terms of the Progreſſion, whoſe firſt Term is 1, and 

Ratio 1,02, are (true to two Decimal Places) as follow, 1 . 1,02 . 1,04. . 1,06 . 


4,08 1,10. : . | a 


Hence any Term (N“) in ſuch a Progreſſion being given, and another re- 
quired whoſe Index is greater by a known Number (v) if the given Term be added 
to the Product of its firſt Difference (d) multiplied by the increaſe of the Index 

(v) the Sum will be the Term required; that is NT“ = N" +4v. Ys 
Thus, if in the laſt cited Progreſſion, the given Term is 1,02* its firſt Diffe- 
Tence 02 and the Number be required, whoſe Index is 3, viz, 14, then the 


, 


required Term, is, 1,02 + ,02+4 = 1, 10. 
i » Þ De ORR 
The ſecond Differences of the Terms of the Progreſſion, which finds Num- 
bers to Logarithms of fix” Places below Unity, (whoſe Ratio is G )are the 528 
Parts of the ſecond Differences of the Terms in the Progreſſion, which finds 


Numbers to Logarithms of five Places, (whoſe Ratio is FH). 
Put N = OT. then (per Corel. 3, Lem. 5.) As 1: F—1::N: 


F- IN NS firſt Difference of N in the Ratio F. | 

| Again: As 1: F—=1::F—1xN:F— 1 © * N = the ſecond Difference in 

the ſame Ratio. | 5 : : R > . | —% 8 * 
. — b SO ETON : 3 

(per Corol. 3, Lem. 5) 1: 8 N: - hmmm N = the firſt Difference of 

JJ A. SO 2 OY OR 

Againz 1D x V. EE N= the ſecond Difference of 


10 | 
Nin the Ratio G. MWD. | 
| CORDOL 1. | | 

Hence the greateſt ſecond Difference in the Ratio G, is 0,00000000005 2, viz. 

©0,000000005 302 (the greateſt ſecond Difference in the Ratio F, found in the 
ſecond Example of the Method in Prop. 5) divided by 100. And ſince the ſig- 
nificant Figures thereof, are not in any of the Places uſed in this Table, it may 
be eſteemed inconfiderable. ES | 


( 
.COROL, II. 


| Wherefore putting 75 = to any Number expreie ir in the Tables 3 z S its 
Logarithm of 3 Places (S its Index in the Ratio F); v = the ſixth Figure of 
the Logatithm ſuppoſed to be placed after the 5 Figures expreſſed by # (that is 

nu to the Index in the Ratio E) and d the firſt Difference of the Num- 
ber N (likewiſe expreſſed in the Tables): Then if the Number correſpond- 


ing to the Logarithm ꝝ +v be required, it will be -. 26 * v. for . 


is the firſt Difference in the Ratio G (per Lemma 6) „ firſt Difference 
multiplied by v (the Increaſe of the Index) is to be added to N (by Corol. 
Lem. 8.) = make hy A _ | 


SCHOLIUM.L 


Since (per yu 2. Lemma 7.) the firſt Difference in the inferios Progreſs, 
ure. the ===, Ge. ew of the 6: nan inthe Fin © Os 


5 


72 Sy Gir. Therese if the Figure in the 7th . 8th. pth. S. Place 


of the Logarithm be called v; Then the Number to be added for it in the | . 
d | 
ſeventh Place will urg which I Be 155 The Number to be 


Saad der 6 in the sch Place will be by = 10. 18 The Num- 
10o0 100 | 


v | * 


4 55 
ber to be added for v in the o Place vil be es 8h 


| 4 
| and ths” Number to be added for v in the roth Place will be; w— . = 


0 Th 8555 And i for v we ame Fen- _ 6) then x 6: is to 


24s: 
be added for the 6th Placez — 5 * for the 7 5 * 3 for the 8h; 


Ss ,006 for” the gth; and 25 0 40006 for the 150 Place of the Legi. 


10 
W 4 
tte Sum of all which i is 10 * 6, 6666, and is Fen whole Increaſe of the Num- 
ber N. occafioned by ae the Figure 6 in che 6th,” 7th, 8th, gth and 10th 
Placesz after the the Logarithm which correſſ pondents therewith in the 
Tables. 
Wherefore, if the 5 Part of the Tabular Difference be multiplied by the 


Figures of the Logarithm, which are placed in the Sixth and following 
Then 


(628) 

F 
Places (whereof the Figure in the ſixth. Place“ alone, is to be conſidered as an 
Integer, and the reſt as Decimal Parts) And fo many Places of the Product as are 
T Integers, (according to that Suppoſition) be added to the Number which cor- 
reſponds in the Tables with the bye firſt Places of the Logarithm ; their Sum 
is the Number conſting of cleven Places, correſponding with any given 
%% To oo omen os 
it Will be eaſy to obſerve that the Rules given in $22. 1, are only particular 
Caſes of this General Rule; the converſe whereof, viz. Rules for finding Loga- 
rithms to given Numbers, may be thus Inveſtigated,  _ * 
Put Nany Tabular Number, and u its Logarithm as before; d the Tabular 
Difference, v; the Places of the Logarithm after the fifth, taken together; and 


2 = the Number to 1 Sv. 
Then &= Nj ——x v is the Rule before given. 


7 


| And E | | 8 e 
T's we LS EN 5 

Which is the general Rule for finding the remaining Figures of the Logarith Ogarithm: 

77 e ths, 


But leaſt the aſſuming of the ſecond Difference in the Ratio G (Corol. 1 Lem. 9) 

to be inconſiderable, ſhould be attended with any erroneous Conſequence, tis 
neceſſary to examine what effect that can have, in any Numbers which may be 
required by the foregoing Rules, FE: F jr ot on 


I. E MMA X. 


If between any two of the Terms of the Geometrical Progreſſion in the Ratio F. 
9 intermediate Terms in the Ratio G, be interpolated, according to the Method 
ſthewn in Corol. 4. Lemma 5; then the Difference af thoſe two Terms, is e- 

to 10 of the firſt Differences, added to 45 of the ſecond Differences, of 

e leſſer of thoſe Terms, found from the Ratio &: That is put N= the leſſer 
Term, and let G—1x N= DS its firſt Difference in Ratio G. And let 
G=r'xN=d=its ſecond Difference in the fame Ratio. And let Q the greater 
Term: Then is 2 — N= 10, D+ 45 d. x | 

* The Conſideration hereof, is the Reaſon for placing a Comma between the ſixth and. ſeventh 


Places of the Logarithm, in the Examples given in Prob. 3, 4, 9, and 10th of Sed. 1: Agreeable 
to which the Indices of the Logarithms of re 4. and the remalning Figures of the Logarithms, 


are directed in Prob, gth thereof: 


„ 
d 


+ This is very neceſſary to be obſerv'd by thoſe who uſe the common Method of Multiplication ; 
but the Figures are directed to be placed in the Note on Prob. 3, ſo as to find only Integers in 


the Product. 
For 


(29) 

rar ol e eee ee 
| Their fm is the Guſt Jatermedigre Term f = + D. i 

ne he Df th at Tn hp == "D+ 4 
The fam is he 20 Tem e „ 20 ＋ 4 
Add the Difference of the laſt Terms + 4 „ D ＋ 2d 
The ſum i the gd Tem a a EF 320 P 34 
Add the Der er the tt Thrms + . Dole of 
The ſam is the 44 Tem | | =N + 4D ＋ 64 
Add the Dürer lat Toms 4 5 Fa Yr gy 
The fum the th Tem *.. | ZN 5D ＋ 10d 
Add the Diſeregge of the laſt Terms - | * be | D ＋ 5d 


The um is dh 6 Tem d 60 + 4 


Ne 17 


Add the Difference of the lat Tem +4 - FBF 


(ip * 


The fuiy is de 7% Tem 4 *. 1 1 N 7D + 214 


Aal the Difference of the lt Toms be 8 8 5 1 1 | 2 
The him in de $6 Ts. CEWÞ 99 Fans 
Aqd-che Diflrence of the la Tar ge | kate — Do 80 
| The lum is the g/b Term 55 = e e 8 N | 9D + 364 | 
Add the Difference of the laſt Terms -+ 4 op — D ＋ 94 
15 ſum i 18 the 10th Is 1 R - YT = 2 3 5 = 2415 19D + 454 

And String . 1 De * WW 

co * 


| > nary ic will make ao Aleraon in fone of the 
Ceri. 16 . 


(of . 


By co parin Loans s Corel. 1 | Lemma 9; and the Rule deduced from 
er — * the Nine intermediate Terms of the Ratio E, are found 
by adding the of 9— N continually, which will be as follous :-: 
DO BEM cs as i 

en Lemma 10) — Y = wD +454 
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- Now if from theſe Terms found by the Rule, the true Terms found by 
Luan. 10. are ſubtracted, the Remainders will ſhew the Errors in the Terms of d. 
Firſt || N 
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- COROL. II. wa a 
- Hence it appears, that the Rule gives the firſt and ninth Terms, 4 2 3 the 
ſecond and eighth Terms, 8; che dür and ſeventh Terms, 105 the fourth 
and fixth Terms, 12 3 and the fifth Term, 1223 of the ſecond Differences in 
the Ratio G too much. : EE: She 

Now (per Lemma g) the 2d Difference in the Ratio G. are 2 parts of the 

24 Differences in the Ratio F. (i. e. of the Differences of thoſe Differences 
which are expreſſed in the Tables) the leaſt of which is 5, and the greateſt 53, 
Then are the leaſt and greateſt 2d Differences of the Ratio G. ,o5 and, 33. Theſe 
Differences with the Errors they produce in the right hand PR | — 
—— umber, 


* 


. 


Numbers of theſe Tables are expreſſed in the following Table of Corrections 


| 


| 


| Tr] £fhbg}s-(5 : . The following Rules ſhew the uſe of this Table: Firſt, 
r If a Logarithm of 6 or more places, be given to find 
65 01401 1 1 the Number true to 11 places. 3 
ee erb dee An 1 
301i | T R U L E. 
g TIF FLIES Sos; A0 0, or 183 e 
1% ine , Having taken down the Tabular Difference (as direct- 
3 : l 6 : ed by the Rule) ſubtract the two laſt Figures thereof from 
1340 11114242 the next greater Difference in the Tables, and find the 
1411 f 22 Remainder in the Left hand Column of this Table: Seck 
1522 alfo the 6th Figure of the given Logarithm at the top or 
16] 1 ; l x : bottom thereof then on a Line with the former, and in the 
18 f : | 2 | 2 | 2 | Column above or beneath the latter is the Error to be ® 
1% 1 222 ſubtracted from the right hand Place of the N umber pro- 
20 1 | 2 2 2 | 2 duced by the Rule, | | 
#7 7 1 23-1 £ 2 . 3 2 
22 122333 EXAMPLE 
23 12233 3 5 N 
— — — 25 a Ty N bat Number Correſponds with the Logarithm 
1 1 10, 6534648177 
ee . . 
23 12333 The Tabular Number to 10, 65346 is 45025650922 
22 — ER The Tabular Diff. 1646766 | 72, of which is 103676,6 
| — : 5 : 4 : Next Greater Do. 1036790) | Reſt of Log. inverted 77184 
2611424317 22 TL I hi "= 
al T3 174 2 Nemainder. 24 | Produt 443599481 
I 4 | 4 „2 
2 BOY 7 927 8 5 = Then in this T able on a Line with 24 and under 4 the Error 
36 2 31414414 will be found to be 3 wherefore 450 256509 2274994814502 
3590 2 3 4 | 4 | 53 | $150403, -and/45026150403— 3:=450260150400 the Number 
e .. 203 01 avs more ; 
39] 2 [3 | 415151 Secondly, If a Number of 11 Places be given to find 
40% 2 3 4 5 | 5 | its Logarithm td 10 Places,” © 8 
2 2431 71.5 J ag 
14223415 Di ele Sas 
* 3 aids! F N 8 5 i one 
2 ; . 1 5 83 1 | 
* — ” 227 11 — Having found the firſt Quotient Figure of the Divi- 
452 455 6 ſion directed, ſeek that at the top or Bottom of the Table 
47 21 415 | 616 | of Corrections, and the Remainder of the Differences in 
19 415 8 47 the Right hand column of the Table as before, by which 
4912.51.45, —— having found- the Error add-it to the right hand Figure 
- - 3 6 6 | of the Dividend continuing the Diviſion as uſual. 
Ba ö 
e 
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Becauſe theſe ſmall Errors in moſt Operations would be inconſiderable; the 11th pl 
Numbers in theſe Tables was not increaſed, unleſs the 12th place was the Digit 6, 7, 7 
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EXAMPLE 
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Figure 4 is the Error, v. 5 


the Rule | 


(32) 


"EXAMPLE. 


- What is the Login to the Nn. 
eee 


From Galt Given Number 


Take the next leſſer Tabular Number, 


Tabular Diff. 2073531 72 Dei is 
Next wur 203579 


—— 


90552 200000 4 


| 90051302744 Its Log. 1095449 


207353.1) 998056 (48134 


- 1 

1 * > * 7 
: 84 ” 

» 

8 8 

* ” >. 
I f - 4 4 4 4 
7 #4 &< # & 5.5 - g 
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773] 
* Then 5 Li . is 103 95454813 I 24. 
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When the Ech Plane ef the Logarithm is fi 
can happen even in the ee of the Þ 


7 | scholI UM. I. 
This may be ſufficient to prove that Numbers and Loga 


ied bole Cypher n no Ener | 
oo land 2 the. EPS | . 


the Error OY 
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riches, 0 3 


J. 
ate to thoſe in the 22 found by the Rules of Sea 1 Vill when corrected ; 


chis- Table, where 


*tis needful, be abſolutely true. 


* thoſ that have wrete on this Subhect allow manche ue of * rtion in | 
finding Intermediates is true only to Certain Limits (Which Limit as as con 


S. 


cerns theſe Tables is fully aſcertained) and the Rules uſual} 0 for dach Pro. 
rtions have exceeded thoſe Limits as much as the e 
Ily appear from the following Exampl 


e given; as will 


The Book from which the following 18 are el is a Folie Vo- 
ume entituled, Logarithmical Arithmetike, or Tables of Logarinbms to Natural 
Numbers from 1 to 100000, ſaid to be invented by Lord Neper, and trau formd and 


Iluſtrated by Henry Briggs. London Printed by George Miller; 1631 


Now let it be required to find by the Tables and Rules Relive” in the faid 


Book. the Logan 


tha to the Number. 1006785. The 


ithm to 160670 is 


per, Table 6,002gbaob86, the Tabular Difference 431383, and the 9— 


directed is as follows. 
100 : 431383 :: 85 : 
8 


2156915 
351064 


e gesessen, 


366675 


( 33 985 


And to the Tabular Logarithm 


6,0029000686 
Add the reſult of the Proportion — , — 36667 5 
he ſum is the Logarithm required according to the Rule. 6,0029367 364 
8 Number 100678 5 is equal to 67119 x 3 * 5 Wherefore (Lem. 4) 
the ſum of their Logarithms will be the Logarithm of 1006785 | 
Now the Log. of 67119 is by the fame Tables 4.8 268434774 
And the Log. of, 3 per Do o, 4771212547 
Alſo the Log. of 0 $005 IP + 19 7 0,6989700043 


| re the Log. of 1006785 is . „ 6,0029367 364 
8 it ps. — that Te Logarithm found by the Rule for Intermediates, 
is 3 in the tenth place leſs than that found by the 3 Logarithms taken from 
the Tables. But whether this is the Greateſt or Leaſt Error that may poſſibly 
happen by uſing the ſame Rule, is not eaſy to determine; therefore this Conclu- 
ſion may be drawn that thoſe Tables do not give Intermediates true in the tenth 
place: and tis not unlikely, that they may err as much in the tenth Place, as 
theſe: have been proved to do in the eleventh, _ 
The fame Example performed by theſe Tables is as follows : 
Given Number 1006785 
Next leſſer Tabular Numb, 1006769, 3837. Its Log, 6, 0293 
Fs Tabular Difference 23182,0) 136163(67364 
1 139092 


17071 
16227 


844 
695 


149 
139 


10 
And the Logarithm required is 6,0029 367364. 
COR OL 


Hence theſe Tables are true in Numbers, to a Place more than thoſe from 
whence this Quotation is made. | 5 
SCH OL. IV. 

It appears from the Rules and Examples given in Sect 1 that the anſwer 
or reſult of any Queſtion performed by the Logarithms in theſe Tables, will 
be nearly true in Numbers to a Place of Figures more than there are places 
uſed in the Logarithms. For Example, if the Logarithms of two Numbers 
(1883 and 102) which are to be Multiplied into each other be taken to 5 places 


and added together: The firſt Six Figures of the Number correſponding to 
their Sum is the product of the Numbers to fix places. 


For the Log. of 1883 is — 3,2748 5 
And the Log. of 102 is — 2, 008 60 


And the firſt 6 Figures of the Number which correſponds - 
with their Sum is 192066, the Product of them $428 345 
| | | 1 COROL, 


( 34 ) 


Carol. I. Hence an Operation performed by the Logarithms and proportional 
Parts in theſe Tables will have 1 place more in Numbers in the anſwer ; than if 
the ſame was performed by theLogarithms of thoſe Tables which are commonly 
called Sberwins; (they finding no more places in the Reſult than are uſed in the 
Logarithms viz; 7) _ | 5 ” £940 : af 

Exam. Let the product of 2011537 by 44 be required by Sherwins Tables. 


The Logarithm of 2015 - = 6,3035200 
Pro. Part. for „ on .= © os.: 57 Fg 
es D' — —— — 7 | — ; *S . 


Therefore Log. of 2011337 = 6, 3038280 


| And Logarithm of . 
— The Log. of the product 101-21, 0055 © 7,9469807 yo eich 
The Log. of 88507000 = =" 3,9469996 1 
| Propor, Pt. for 600 eee 
| Propor. Part for | 40 =- 06 
Therefore 88507640 is the Product according to Sherwin's Ta- 
bles. | 2 | 


To find the Number correſponding to the Logarithm, 7,9469805, by theſe 


| Tables. 
The Number to 7, 94698, F: — is 8850548 5 
And the Proportional Part for 7, is 143 


Therefore the Product according to theſe Tables, — is = 88507628 
But 2011537 x 44 = 88507628, therefore, &c. | | 
Corol. II. Henge any Queſtion, whoſe Anſwer is to conſiſt of no more than ſix 
Places of Figures; may be performed by uſing only the five Places of Logarithms 
that are inſerted in the Tables, | | 
Of this kind are all Queſtions, whoſe Anſwers being Time, do not exceed 
one hundred Tears; common Weight, 1000 hundred Weight, or 30 Tonn; 
Troy Weight, 100 Ounces ; Money 100 hundred Pounds, c. in all of which 
(and many others) 3 or 4 Decimal Places are ſufficiently exact. by | 
Corol. III. And all Queſtions, the Anſwers to which, will conſiſt of 7, 8, 9, 
and 10 Places of Figures; may be rm'd by uſing 6, 7, 8, and 9 Places of 
| Logarithms in the Operation ; which will appear yet plainer by the Examples to 
Wl the Rules in the next Section: In performing which, no more places of | 
| rithms are uſed than are neceſſary. *© ee 


03H) 
4 EC T1 oN II. 


arithms rar of thoſe contained in ” 7 able) 1 in ſolving 
. 1 wy Arithmetical — 


Fee den L Two. or more Numbers was given, to find their Product. 


Rule. The Sum of the Logarithms of the given Numbers will be the * 
rithm of their Product. 


Example I. Multiply 10,32 by 572. | 
Te the Logarithm of the Multiplicand, 10,92 — - = 1,01368 


g Add the Logarithm of the Multiplier, 512,00 I 270927 
Their Sum is the Log. of the Product, 15283, 84 = — 23, 72295 
Example II. Multiply, 5193618 by 11575. 5 | 
mY the Logarithm of 5193618,0 =—— = 6,7154700032 
Add the Logarithm of 1157540 + = 40635209997 


— —  — 


The Sum is W — 10, 77899 10030 
Example III. Multiply 4403, by 0,2619. | | 
To the Logarithm of 4403.0 — w— —— = 3,6437487 
Add the Logarithm of , 2619 — 
The Sum is the Logarithm of 1153,1457 — — 


Example IV. Multiply 0,3675, by 0,0584 


To the Logarithm of 0,3675 — — — = 186526 
Add the Logarithm of 0,0584 — — _— ZZ 2,70641 
The Sum is the Logarithm of 0,02 1462 | — = 2, 33167 


Example V. Multiply 6998, 2607526, by 1239, 7949982, ſo as to have 
four Decimal Places in the Product. 


To the Logarithm of 6998, 2607626 — — 3-8449901201 
Add the Logarithm of 1239,7949982- — 3093349799 
The Sum is the Log. of 8676408,6769 —= 6,938 340000 


Propeſition II. Two Numbers being Call to find their Quotient. 
This may be done by either of the following _ according to the plea- 
ſure or caſe of the Performer. 


Rule I. The Difference of the Lens of the given N 2mbers will be the 
Logarithm of their Quotient. 


FTule. 


{639 ) 
Rule II. To the Logarithm of the Dividend, add the Arithmetical Complement 
of the Logarithm of the Diviſor, and their Sum will be the Logarithm of the 


Quotient. | ; | 
Example I. Divide 11531457, by 4403. 


By the 4 RULE. 
From the Logarithm of the Dividend 11531457,0— = 7,0618842 
Take the Logarithm of the Diviſor 4403,0— = 3,6437487 
The Remainder is the Logari ichm of the Quotient 2619,0— = 3,4181355 
Y the ſecond R U L E. 3 
To the Logarithm of the Dividend 1153147, 0 — 7,0618842 
Add the Arithmetical Comple, of the Diviſor 4403,0— 2 6, 3562513 


The Sum (— 10, o) is the Log. of the Quotient 2619,0——— = 3,4181335 


Example II. Divide 60116128350 by 1,17%. | 
From the Logarithm of ' 60116128350,0 — = 10,7789910030 
© Take the Logarithm op 15,1575 —= 0,0635209997 


The Remainder is the Log. of 51936180000, o — = 10, 7154700032 
Example III. Div de 1032, by 0,512 h 


8 


To the Logarithm iof 1032,0— — — =. 3,0136797 
Add the Arithmetical Complement of 0,512 —— ——— = 0,2907300 

The Sum is the Logarithm of 201 5,025 — "= 3,3044097 
- Example IV. Divide 1153,1457, by 4493, ß. 

From the Logarithm of 2 113,143 — = 3, 06188 
F 4403, 3.647 
Remains the Logarithm f 5,2617897 =—1,41813 
© Example V. Divide ,512, by 1032, fo as to have 6 Decimal Places in the 
Quotient. | Sy vi 

From the Logarithm of OG 2 —— = —1,70927 

Take the Logarithm of 1032,0= — — = 3, 01368 

Remains the Logarithm of 0,000496—————= — 4, 69559 

Example VI. Divide ,o2 1462 by ,3675 | | | 

To the Logarithm of | 0,02 1462——— = —2,33167 

Add the Arithmetical Complement of 0,3675 — = 0,43474 

The Sum is the Logarithm of 0,0584——— = — 2,76641 


Prop. III. To obtain any required Power of a given Number. 

Rule. Multiply the Logarithm of the given Number by the“ Index of the 
Power required, and the Product will be the Logarithm of that Power. 

Or, It the given Number be a Fraction, and (by conſequence) the Index of its 
Logarithm negative, *twill be eaſter to uſe the following. 

Rule. Multiply the Arithmetical Complement of the Logarithm of the given 

Number, by the Index of the Power required, and the Arithmetical Complement of 
the Product will be the Logarithm of that Power. | 


** 


— reg - — 
X 


If the Index of the required Power be a Fraction, then multiply by its Numerator, 
nd divide the Product by its Denominator, and the Quotient will be the Logarithm of 
at Power, | | : 


Examp. 


(37). | 


Example I. What is 9b Power of the Number ende NW 
The Lagarithm of the given Number 1,02 is was) | \- ©,00869 
| Multiply by the Index of the required Power .. Eo TY ii 


— 


_— — 


The Product is the Log..of 1,02 Fiz 1319509. , 
Example II. What is the 77 TY of the Number © '0,0g22 


The Logarithm of. -- . -- „ = 772450515 


x : 
1 £5 #4 FI | —_— 
ww 4 & A 1 : * 


Its .frithmetical e on» — dh to tied 49485 
Multiply bk ęꝶ222ã ny * 7 


Take the 4rihmetca Complement of the Product ts 876 * 1946396 


Which is the Logarithm of 0,00000000003 43597 = —L1,5 2605 

Example III. What is ne Power whoſe Index is # of the Number 4096? - 
The Logarithm of 9600 G $o01s 3599 
Multiply by the Nubicneds ofthe Bide x: 


TR. — T 


Divide the Product by the Denominator thereof rg 3) 3)14,4494 3 _ 


TT TI 3 rn 


The Quotient is the Logarithm « of - 68625 vt rae be #316479 
Ea Iv. What is the Power whoſe Index i is el the N Num ber 33554432 0 


The Log of we e We * an p =" " 5257499 
Multiply: by...” RN OO TART OC): Suben % WAG, . | 


„ . IH \ „ 33% 230%. 08h 
Oy the Produc by 4. OE. | 2 —— 
0 12 1 IV\ . eee e 83 inne 


The . is the Logarithm at” 8 "WM 
Example V. What is the Power whoſe Index i s 357 257 0f the Number, tos? 
The — 5 the Number 1,05 0,021 79 3 


Multipiy A 08 LE 1 N Are Wh 7 une e 024 
n nes aan arte eee 


9 


The Quotient is the Logarithm of 1 5 WY = 0.05944 61 
- Example VI. What is the Power whoſe Index is 3 of the gn” 0,000002 56? 


The Logarithm of o, ooo002 36 | 5 — 6 40824 | 


5 2 * — „EE 1 


bo bee Vans. „ oY = 54691 7 


2 
1 , » + * * 
* WW 7 1 
: "I" 1 N — - <4... wy * . 
*. 


"I | 7 3 3 
4 * » 2 * — MN s % 
Divide Produc by, BY NAY AT "Os 142 2 5 
5 . 122 „ $62. 6 3-4 14 4 4 * * 4 » 
>, 4 * 
| the © + . $$. xz - ” 
IP + . „4 * a , PI” * — * 


Take the Aritbmetica 6 of thy Quotient 
Whick is the Logarihm of a eee ene, e '= — $,10721 
Example VII. What is the Power whoſe Index is + of the Number 16? 
The Logarithm of 16 —— — 1,2041 

Divide by the * Denomunator of the Indes A — 3 


„„ 4 Md 


E9—2 ——— 708 "arp 


* — — F 2 * — * * 
nn an _ 1 [ + * 2 217 «<» of : : » 4 
; 8 0 1 * * S > : \ . 
a> N I 1 4 4 Y A . —- . #>" "$4 _— ww 3 NS * * 
1 » Ph. i 
of - 
7 


vl 
1 . FY Ss - * „ — * 4. | o 
£5, 5 4% Ex, a * vw 1 en 2 of a a & 4 wt 7 * r F 74 7 : 1 ? 
* * 1 . N * . > | 1 = AS ESSE UL, : . «4 
8 4 3 
* Fx * 4 bn 856 * Lb Sy n > DS BETS > #4 a? * "4 9 * * * r dh. 2” TOTS 3 * r 
7 ©" +. * J ni in 43s £12115 1 5 : I ** 3 


41 


The Numerator of the Index being an Unit will (if Arcen produce, the ha — 


fore when ever the Index has an Uait for. the Namur, 38. 8 Queſt jon is the ſame as if Fr were... 
Q | 


R to Extract ſueh a Root of che given Number Denomfnator"ts the indes of, © 


v. 


(3s) 
13 VIII. Winnt is the 3 1 Power of , 32768? — 
The ithmetical Complement of 32768(äͤ——— 0,48 456 


\# 


Divide by — 1 N — — ; 62 $4413 
Take the Alumi Conplenentef the Quotient — — sss 
Which isthe Logarithm of = — — 


Example IX. What is the 2 Power of 1,05? | 
The'Loparithm of 1,05 — „ 6,021 189599 1 


Drvide ee wa — 8 — — 3635, ᷑ ͤ FU 
—— is the Logarithm of boot _— - = 0,0000580529 
eee 3 
Ho 590 rl, The Ruta of P ROPOR JON . „ sbivid 
" G lu the Terms expreſſing the enden of the | Deion, in om TM 541 


% f +? 
GY 56 b 


2. | Under. bach conditional 5 Term Ser its correſponding. > 


4: Multiply the Producing' Terms of one Line, and the produced Te wr tho ates 
. Tae Anh and take the Reſult for a Dividend, 


988 EEE | 
4 * Terms e 7 ey the Produt 7 1 then te a 
On | 111190 * h 1 11 15 | 


2 . Sil FFF 


N producing Terms here, are meant, whatever neceſſarily and * 8 1 
ug the Canſe and the Time; Length, Breadth and Depth ; = in and his 
Age . Gilkey a. bis Goods ; an neceſſerily infeparable in We kd 


hd 


ate 7 — ann Tom is nend, . not ene. that form: 18 „ 
"Fe 2d 2 20.0 2 1 45 : 
of that Excellent 
y 1 have to Publiſh. 


o 


04 


r 


WN Wee Denne concerning rr wa 5 2 een, 
ee nn Fe,, 


7 


SS 44 en een 7 P 2 0 «4 * 
— 7 and Can : 
S 4 . 

98 4 — Barter: — 0 . TIP} 5. 

—— sx;CÆ:ꝑ2 1 Ef 7 | *£} 2. #9 lie k * 2 £5 LS as. Ca 71 F 

5 'Exchanive 

— — ; 
8 — Thr Caſs of. mem Cp We toes 7 
* 8 3 JAQ —___ ” — es Fellowhip 3s £1 GX - . * 4 1 34 2 * 4 3% | 8 * * 


ben, To folve Queſtions by this Rule ad 2h 
1. Je! the Queſtion a 7 1 — the two firſt t Articles. 


nd the Logatitbm a 


A 
ri Labmeies ee, 


(39) 


= of the: Logarichms- of the Remaining: ae And their Sum vill. be the 
Logarithm of the Term required 


Aiſcellantetys Examples. 


2 


| If 501. ferve ſix Perſons for nine Months: How long will 10007. ſerve 
four eren * * ſame . | ci = | | 
141 . 


Here un Terins which nd this Condirion ave 250 "Os 
Correſponding Terms — — 1000 4 2. 

In which Q is put to repreſent the Term required 

Among the Conditional Terms, ſix Perſons and nine Months are "AIM 
ing, and 250/, is produced amo © their correſponding Terms four Perſons 
and © are producing, and 1000 J. is produced. 

Hence tis impoſſible to multiply the producing Terms, in the ſecond Line, 
and the produced in the firſt, becauſe Q is unknown; 


: 6x9 X..1000 
Therefore ee Ti 55 And abe Logarichmical Operation 


will ſtand thus „ 
d TLoegarithm a + eat FA 
 Evgarithiii - 80 4 ay - 2 3 0, 95424 | 
Logarithm of 2 3,⁰⁰ͤ 
Arith. Comp. Log. e 4 4,397 
Arith. Comp. * f 20 ,t N 
| Logarithm * 2 ; 0! 2,9 32 39 Therefore 3 = 14 Months 
2. If 14 Buſhells ſerve 9 Horſes for 22 Days, how long will 7 Buſhel: ſerve 
3 Horſes? ARES 
T's 5 1 0 
Conditional Terms „ »y Von —— 
Correſponding — 7 3 . 
Therefore e * =55; Ber or By HE 0 
wn ee of 9g. gh __ 0,954 24 
NU ndr 3424 
— — , Tens 
| Arith. Comp Log ef 3 —1,52288 * 0 
— 2K. A. ets (#5 N 59 x (15144 Ss 88387 f 1 1 11 
E ibi ba: 9 2: % lone — — 1 
| 1 | "oC 2 4,5182 dure e 9 = 257 34 „Bon. 


If the Carriage of 126 N. * for 200 Miles col 6s 5 how n much any 
be lined 75⁰ Miles for 208. 
M 8 


Conditional Toms —<£43- $26 095: 206 * Os . 


Correſponding — 8 „ 280 ©5320 
| | 126 x 206 x 20 — 2 
1 2 = — 
73 = 6 — — 
Logarithm of... 1288 2, 1037 — 
— — ä — 200 N 230103 | e HO 
— — 2E* 245-4 1,3010838 OE 
Teel. Comp. Log. of 730 23,1249 wo 
5 | | 6 "> —1,22188 
Logarithm — of Q ' © 2,049245 Therefore Q = 112 l. 
—ů—ů— ü : ͤ— — tÜ.FL————xꝛßÄ—ß3—ß«—3jSʒũʒ B —————————5 


I The e lead ct of a Cats is thus 1 by Mr Jones's Rule. Increaſe the 
Index by 1 3 Change its Sign; put down what each of the Figures want if g. only the Las from 
10; But if tho/e following Figures are &'s, OY Change the Sign of the Index. 


4 


4 Garriſon of 3600 Men have Bread for 35 Days at 24 Ounces each a 
Devi How much may be allow'd 4800 Men each for 45 Days; that the ſame 


Quay of bread may IF ? 


2 Ox. Bread 


Conditional Terms 


Correſponding * 


Here the produced Term, or the qua 


» $600. 35 ©... 34 Os 
8 I 
ntity of Bread in both Lines is not 3 


in the Queſtion, and therefore Unity is put to Expreſs it; and ſince its Loga- 
rithm is o, it is intirely omitted in the following 3 Procck, 235] 


3 
And 2 being OF: 4565 x 45 | 
 Logarithm of 3600 ' 3555630 
POTS, 154407 
24 1 38021 
. Ar Comp. 1 Log. of 480 1 56 * 0 
e ee A 
Tor e 1, 14613 Therefore 2 = 14 5 


3. If a Piece of Timber 48 Feet long, 6 Inches thick, = 14 Inches 
* coſt 101, What is the Value of a Piece of Timber 6 Feet long, 4 4 Inches 


thick and 7 Inches wide of the fame fort ? 


Piece 
Conditional Terms 100 
Correſponding | — 7 


4 5 | 


Thetchyre | 3 6 * 4 * 7 * 10 10 
4 4 x 6 * 1 8 33 ple. 
Lit — Sof + "Wo 3 | . : 
— — 4 o, 60206 70 
7 w 827 i 0,84510 ; ey 1 7 
— — — 10 . Lomond 
Arith. Comp. of 48. .. , . —2,31876 | 
— — — 6 — 1522188 * 
— — 14 ious en N 


Ln & 8: 


Anſwer 8s. 4d. 


MLS » oo rao ty 


6. If 200 Men i in 1 5 Days 8 a Trench 5600 year tang: 6 Fo, . 12 
uide: How long muſt that Trench be whoſe ad is 8 Feet, and 2 85 14 


Feet, done by 2700 — in be Fon! 


355 FE £3 1 : PP: \ 
ys SY >; 3 
4 827 2 * 12 4. . 


1 - 7 * 
- * F * 
. > 


{4 


A Wel nr 
Conditional Terms 2 — 15 jp” = 
Correſponding — 2700 '25 2 
Therefore & = ſt 26 6600 5-0 2.42. 

300 x iy x 8 * 14 — 
Logarithm of 2700 3,43136 

e SR 1 1439794 

NE Res 5600 3.74819 

— — —— 6 0,7781 8 

3 MW — 12 107918 

4 7” — 16 2,8239919 

— 9. 21, 09691 

r Wr 22,8387 


- - Logarithm of —_— 1 5739 we mere; 


(4) 


7. If 20 Yards ef Cloth 5 Quarters wide will bete hang a Room how 


much Cloth 4 Quarters wide Il do the ſame? _ 


5 | 2 . L. 9rs. B. R. 
Conditional Terms ——— 20 5 I 


Correſponding — ——— 2 1 
Therefore 2 = nn 8 | 
Logarithm of —— 20 1,30103 


A 


— 5 0,69897 
p Arich, Comp. Log: of 6 —139794 


1 85 Logarithm o of — 2 1,39794 Therefore 2 25 Ys. Ing. 


8. If a Friend Tai me 1 500 L. for 12 Months; bow much muſt 1 


tend him for 9 Months, to er the former Favour ? 


5 Month Favour © 


n ths — 1500 k | et 
Correſponding — 2 9 
| Therefore © = ng 5 + 
Logarithm of — port I 500 3, 176091 1 
N 1 1,0791812 


Arith. Comp. Log. of 9. 10457575, 


4 
1 


Logarithm of — —— 2 3, 3010300: Therefore 2= 2000 J. 


9. If when the Buſhel of Wheat coſt 45. 9 d. the Penny Loaf weighed 
0 1 Dun: What Ne it to weigh, when the Buſhel is fold for 8 5. 10 . 


- e * Toef. 
35 Conditional Term | 4 . 
Correſponding Z : P . 
4 5. 98. = 4756 85, 10d. = 8,875. 10 5 10, C oz. 
| Therefore 942 
Logarithmof —— 475 ©-,.0467669.. / 
— 10, 13502803 
Arith. Comp. Log. of - 8 8 —1,05387 . 1 
Lu of — — , de, Therefore Q= 55735 x 


Anſwer . 14 Pult. 17 gr. 


| 10. If 248 Men i in 5 4 Days dig a Trench 23 4 Yards long, 24 deep, 
33 3 wide: In how many Days will 24 Men dig a Trench 33 4 Yards long, 


33 g, and E F wide? 


king Dp 7 
Conditional Terms 248 558 23,285 2, 


Correſponding —_ 24 Wo Go +7. uy 
: Therefore 2 240 X 535 X 33275 X 3,5 * 5,6 
24 X 23,25 X 2,7 X 3,6 


— 
— 
— * 


3,6 


8 


Logarithm 


- 


0 


(42) 
5 Logatithm of — — 55 21339445 


— — — 525 * 
— — 35 0, 54407 
— — 5,6 074819 


Arith. LOO —— „% O99 
23,38 —2, 63358 
2,7 are 1" 25 


Logarithm of F 9 : | Tape Tbetebre 2= 589 . 


11. If 17 1 Ells of Diaper, 4 of a Yard wide, alk © Guineas: What 
colt 32% Yards, ; of an Ell wide, of the fame Sort and Fintneſs * 


1 Tard = ,8 Ell. And 275 Yard x, 8 = 6 Ell. ae dens Yards 


m—_— 


'X 8 = = 23, 8 Ells. | i 

ee _ Ells long Wile 2 
Conditional Terms r > 175 . 
Correſponding — 1 = 25,8 1 55 : 2 e ? | 

2 * ee 12415 

Therefore Q = A |... „ 

17:5 X0,6 res = 2 ond 
Logarithm of — ——— 25,8 „%% ᷑ a Or 
— — , 21, 82 OT 
5,25 „„ 


Arith. Comp. Log. of 17, —2,75696- © 7A 
IT — * Ns , 22188 Es 


| Lois oe oy 2. 5,93 460: Therefore Ss, 6 4 


. A Perſon bought 27 Pieces of Cloth; each of 24 + Yards.” 94 

220 3 at 14 5. 8 d. per Tard: How many Pieces of ſuch Cloth, ach ; 
of 31 4 Yards, '5 Quarters wide, may be bought for 1375 C. 

This Queſtion requires two Operations, the firſt i is to find the Value of 


the 27 Pieces, thus: | 
Pieces ro "29S . Es. wi” 8. bt. 
Conditional Terms — 1 e 2 OD 


Correſponding 27 „ 

| 27 X 2445 „ ee AS ooo 0 mango I 
Therefore 2 . ol ks ; 49 8.9 ohms | 

PV ie Irons, e .qume3 ATA 

Logarithm of E : £ 

=) — 24,6 138917 - we 0 INT Do 1 


* ** 1 2 ö 
— 5 


© . 1 f 7 M7 * nh 
* Logatithm of NL. 20858; + Therefore un 4 


Ret © fd tht ee del Number of Pieces: em Wort Ol. : 5 : 
Pieces u. oe, 4 Fog . 
Cocdtional Tems — 27 5 24,5 . 445˙1 
Corteſponding . 3% 3 43% 
27 X 24, NN 1 ed WIE pra 2 > is 
Therefore 2 . 3 
8 A 31,25) * "I; * . 3 
„ ah} 8 n , on — 


* 'Tis needleſs to add the Logarithm of 7 Quarters, and in the next Line ie. Arithme- 
tical Complement, becauſe one. deſtroys the other. 


3 tad. 
Logarithm of 27 (2 1,43136 


ä 6 7, © 0,84510 
— — — 375 3.13830 
Arith. Comp. Log. of 31,25 —2, 50515 
| 5 ns. ＋* 
— — „ ; 


52 —— 


Loguithm of — NSA Therefore $3 84 Pieces, 


— 


; 
0 1 
* 


ede 8 Ueli 5 in r | 

I. | What colt 4968 Hundred Weight, of Sugar, et % 5 4 
Hundred x : : 
Conditional Terms — 1 * . 3 > 

Correſponding — 4968 80 „„ 


Therefore 2 = 4968 x 2,3687 5 


# 


| 1 of — 4968 3,6961816 
2,3687 043745192. | Lbs 
a 8 SY | 40707008: Therefore itt 
I : Anſwer 11767 J. 5 
| x1 oz. of Nau Silk be fold. af 17 8. 1 era. 
Wer ph for the whole? Wes wt + 
15 Tho 1 
Conditional Terms. — 3 — 5898988 
Cm — 91 687 a6 a 
Therefore 9 = 91 „6875 x 0,898958. L V 
| Logarithm of —— 91,6875: 1,96231 $2 1 2 
e „ nd f 
15 FOR af — y, 55 1,91695: was uu 
5 ler 82 7. 8 6. 54 e 
3. What he Value off. 14 Putt. 17 gr. of Gold, at 34. . 8 4 
"F Ounce? 
Conditional Teri erms — I. 1h 3,989 5 1 f Re * 
Correſponding X 12,7354 © %%FÜ—»’ oe - 
Therefott” EET 12,7354 X 3,989. 1 | Tu 
Logarithm of 12,7354 110501 
— "ne , 5028 Ten. 
+ Logarithm of — Q_ ID There = a 
Lauer 50. 143. 25 . 8 
: ; — nal 5 
& 88 SS onal 051994 e Io f 4 Þ 


* 


(4 44 ) 
4. 1 a Man ſpend 45. 104d. per Day, what i thar ger Tear? 
Man Day © of 


8 /) %% ᷑ f R475 
Correſponding 11 365 . 

Therefore Q 365 x , 24375. : . 

Logarithm of — 365 4,6229 

5 — 7 1,36 

Logarithm of — E To ___ Tenor 2* 8.9695 Le 


Anſwer 88 J. 195. 4 1 d. 


5. How man Hogſheads of Wine, at e101 145. 64 2 Hoghead, can 
be bought for 4. L 


7 5 6. | 

Conditional Terms —— 1 10,725. 

Correſponding — — 2 456 

Therefore Q 450 FI 

10,725 | 1 

Logarithm of 456 2, 63896 

Arith. Comp. Log. of 10,7 2, 96960 
4 * of 1 „628 56: Therefore = 45 167 . 


Anſwer 32 Rosen 33 Gallons. 


= : Gentleman has an Eſtate of 96g6 Le per Year, what may! he ſpend 
per Day? 


Conditional Tits 2 1 3 E * 5 2 

| Correſponding — _ 1 Re 
Therefore 2 = = 1 is 
Logarithm of ——— 9696 3,98659—© 


Arith. Comp. Ts of 365 =—=3,43771 


Logarithm of 2 R 1, 42430: Therefore 2= bs 
Anſwer 26 J. 115. I | 


© Queſtions in Loss and Gain, | 


1. If 436 Yards of Broad Cloth were bought at 8 s. 6 d. *. ard, and 
fold at 105. 4 d. what was gained by the Sale? ? - 5 


105. .. 6d. = 15, 104.= the Gain ger Yard, 


Un ee 45% . b N 


Lad ©” I 7 
Conditional Terms SS” - 091 1 
Correſponding — ——— 436 2 
* Therefore 2136 * Gp Ie! 2 5 7 my 0 e 6 f 
— —  - 2, 63949 | bs 
— - ©0,0916 —2, 96221 
| Ane of — . 160170: There dme 


Anſwer 39 J. 195. 44. 


2, If 


— : 


y 


(46) - 
2. If 166 Pipes of Wine, bought at 20 L. 19 . 64. per Pipe, are to be 
fold ſo as to gain 121 J. 10 5. by the whole: What is the { ling Price of 


1 Pipe? 


V L. Gain 
Conditional Terms — 166 121,5 
Correſponding — — I | 
Therefore 2 * . 22k 2 
Logarithm of - 121,5 2,08458 
Arith. Comp. Log. of 2009" "3, 72009 
2 —1,86447 : Therefore 9= 0,73193 /. 


Logarithm of 
Ys 11 5 IB 
Then to the prime Coſt per Pipe 20 19g (d 40 
Add the Gain per "= — — 0 14 7 4 
n 


Anſwer — 41 Ts, 1 


3. If 166 Pipes of Wine coſt ſes 17s. how muſt 5 be ſold Per 
Pipe to gain 121“. 105. bat the Sale ? 


J. 4. 
Prime Coſt — 348 17 
*:Gain x21 * 10 
6 Selling Value ns Os 2m 3603 7 
- 5 g Pipes . 
Conditional Term —— 166 3603, 35 
Correſponding 2— 1 | 1 
Therefore Q : e 
Logarithm of 3603.33 9.5505 
Arith. Comp. Log. of 166 —3, 7798 9. 
Logarithm of! fanned; Þ 1,3 3660: Therefore S 21,7070 4 


Anſwer 21 J 14 1 


4 Cloth was bought for 8 5. 6 d. and ſold for 105. 44 per 
Yard: What was Shel = . | 


7 5. Kc 
Selling — — — — 10 4... 
Prime Coſt — — — 3 166 


Gained by expending VVV 
F 


Conditional Terms — — 4425 „09 16 


Correſponding — 100, o 
100 Xx Oo, 0915 
Therefore 22 — 2 | 
0,425 TIS, WET 
Logarithm. of ————-100, 2,00000 En 


o, og 16 —2,96221 


Arith. Comp. Log. of 04, 0, 37161 


— 


Logarithm of ——— 2 1,333 82: Therefore 21, 3685 L. 


Anſwer 211. 115, 41d. 


(46) 
5. Ir 86 Pieces of Kerſey were bought for 129 C. at what Price ger 
| Pie muſt der be ld "= 15 L. per Cent by the Sale? 


PITS os 4 
Firſt, Conditioned Texas ——=-.. 100. 115 
Correſponding—— — 129 
122118 Le 
Therefore Q = ow DN, . 5 . 
Logarithm of 129 2,11059 : 
— — — 113 2,000 
| Arith. Comp. — of 100 —2,00000 
| Logarithm of 2E 2,7129: Therefore Q = 148,35 L. 
Piece: 8 
5 Conditional Terms —— 86 m_ 7 | 
hl 4 — 1 | V * | 2 
Therefore e 1 
Logarithm 1 en 148,35 2,17129 
Arith. Comp. Log. of 86 2, 06580 
Logarithm of 5 o, 23679: mop Q=1,725 4. 


Anſwer 1 I. 145. 6 d. 


6. If Kerſey be bought at 17. tos. per Piece: How muſt it be fold "20 
Piece, fo as to on 15 J. per * by the Sale? | 


5 q BY of FA ; 
Conditional Terms —— —— 100. 5 
Correſponding mm 5 ä 
| 2 GX 1136 | ; 
100 ' 
Logarithm of 1,5 0,17609 
— 1156 2,06070 


Alrith. Comp. Log: 100 —2,00000 


. Logarithm of E  - © 0,23679: Therefore 25 e 
Anſwer 1/. 145. 6 4. 


7. If 86 Pieces of Kerſey coſt 129 (. and are fold for 17. 145, 64 per 
Piece: D* I Ae or loſe by that Sale, and _u per — | 


| Pieces £ 
Fi h, Conditional Terms — 1 1,725 


Therefore 9=8 86 X 1,725. | 


— of —— 86 | 1,93450 
— 1,725 o, 23679 | 


Cd 


I ithm of 2, 11 tag: Tbendbre L145 C. 


4 5 
From the ſelling Value — — 148,35 


Take the prime Coſt — i 
: > — 
Remains the whole Gain „ 1 
| | 8 2 L. Gain 
2dly. Conditional Terms. — 129 19533 


Correſponding ,——n 100 


100 X 19,35 
- Therefore Q. qo | 
| Logarithm of 100 2,00000 | 
19,33 ' 1,28668 | 
Arith. Comp. Log. of 129 —3,88941 oy 
Logarithm of = | 0 1,17609 : Therefore Q 15 £. : 
Weſtions in BAA. 
5 


How much Cotton at 94d. per Pound, muſt be given in Exchange for 5 
36 3 275 14 15. of Pepper, at 2 J. 165. per Hundred Weight? 


. Barter 
Conditional Terms — 13,875 2,8 2 
Correſponding —— 2 30375. 5 
Therefore 2 = 13oR75 0 2. Ee > 
x ._ 00375 „„ | 
: Logarithm of 132875. 1,14223 
; — ä 2,8 0, 44716 
Arith. Comp. en of o, 378 1, 42597 
Logarithm of- 2 3,01536: Therefore A. 1036 35. 


2. What is the Price of a Pound of that Sugar, 1386 3 15. of which were 
bartered for 60 Groſs of Incle, at 8s. 8 d. per Groſs ? | 


Groſs 04 


Conditional Terms —— — 60 427 1 
Correſponding 1386, 6 2 I 
Therefore g=2x06 

1386, . 
Logarithm of 60 1,77815 
0,47 —1, 63682 
Arith. Comp. Log. of. 1386,6 —4,85803 
Logarithm oh 22, 27300: Therefore 2=0,01875 . 
Anſwer 471 d. 


3. A, has Broad Cloth worth 95. 2d. a Yard, and defigns to barter 
it with B, at 11 5. per Yard; at what Price muſt B, fell him a Yard of 
Shaloon, which coſt him 2 5, 1 4. to get by chat in che ſame Proportion « , ; 
A, will by his Cloth ? ; 

1 5. 
9,16 11 


Conditional Terms ——— — 
— 2,087 2 


Correſponding 


4 : oy A 
* 5 * 


„„ 
2,083 XII | 
Therefore 2= _— 
Logarithm of — 2, o83 o, 31876 
5 1, 04139 
Arith. Comp. Log. of 9,16 —1,03779 
r „ | | | 
"= of 7 ] = GAP oe ny 5. 
nſwer 2 5. Ly 


> N Ms 755 e 3 
2 r LH» 0, 0 Ch Ss 
JJ ͤ K 


4. A, bartered Brandy with B, at 30 /. 8 5: per Tun, which coſt 37 J. 16 5. 
B, on the contrary, delivered Ginger at 9 J. 65. 8 d. per Hundred Weight: 
What was the 822 Coſt chereof, ſuppoſing their Gains in the ſame Pro- 


portion f 
L- L- 


Conditional Terms . —— —— 37,8 BIA 
e 99x 


— 
* 


Logarithm of 1,57749 5 
Arith. Comp. ys of: „ 4.29757 


ako f 2 1 Therefore 7. 


Qusbiom i in EXCHANGE. 


1. A Merchant at Cadiz remits to his 8 in "Landes 1468 
Pieces of Eight, Exchange at 4 5. 634, er Piece of 3: How much Ster- 
ling will be received in London ? NS 

Piece } p 


Conditional Terme —— x 32279089 
Correſponding — — 3 2 


Therefore 2 = 1468 x 0,227087. 


"ogra bf — 1468 3.166726 
. 0,227083 —1,356185 : | „ 


$* 


————ů—ů—ů—— 


Laika) of — 92 2,8322911: Therefore ust. 
Anſwer 333 J. 75. 2 d. | | 


2. London remits to Amſterdam 9467. 18 i. 6 d. Sterling, Exchange at 
rl. 13 5. 6 d. Flemiſh ” Pound Sterling : What muſt be received at 
[Amſterdam 2 | | | , 

| — eur Flemiſh 
"Conditional Terms £ a ® I 2 
Correſponding — - 946,925 | 
Therefore A 946,925 & 1,675. 5 nus. 


5 Logarithm of 946,925 2,97631 56 
— 1,67; 0,2240148 | 
1 of ——— 2 3,2003304: Therefore Q 1586,0994 C. 
Anſwer id VV ae, IF 5 


3. London 


ST WILLIE WEI WL OLI Oo 
TE Be ets 72 nes”. A r 
FLY <=, ETA * 


Cent? . 
L. Pr. y by £ Int. 
8 Terms — 10 1 5,25 
Correſponding —— 1420,2615 16 -& 
| Therefore Ss = 22222088 * 16 * 25. ] 


(49 5 
3. London remits to Cadiz 333 J. 75s. 2 d. Exchange at 45. 614 pur 
pier of ?: How many ſuch Pieces muſt be there your # | 


| Pine | ” 
Conditional Terms — — 5227085 
\ Correiponcung : e 2 333,358 
SIT 
| Therefore A= o, 227084 | EY | a 


Logarithm of — 333,358 2,5522911 


Alrith. Comp. Log: of n o, 643815 


2 3, 166726: Therefore * 1468 Pieces 4. 


Logarithm of 


d Dublin 3 to Ede 5151. 74; 64. Exchange at 108 3/, Irifo 
per 100 l. Sterling: What ſhall be received in London ? 


L. Sterling L. Iriſh 


Conditional Terms — 100 108, 5 
| Correſponding ' — — 2 5154375 
— 100X515,375 GO, 
Therefore 2= Tra.” . 
Logarithm of — 100 . 2,0000000 


515,375 2,1212333 


Arith. Comp. Log of 108,3 2.964570 


Logarithm « = 4 2 676696: Therefore 2 475 11 
5. How 3 3 Ducats, of -55. 6d. the Ducat, may be had for 


275 Bergonia Ducats, at 45 4d. each ? 


Ducats $5 * 


Conditional Terme — 275 4.7 DJ 
© Correſponding 5,8 WEE: > 
- Therefore . : {> | 
* 55 | 5 f 
Logarithm of 275 2,43933 | ; 
4% 0, 63682 n 
Arith. Comp. L of ELLE 1, 23964 
Logarithm of 2, 33579: Therefore 2= 216,6, 


Anſwer 2165 Saragoſſe Ducats, 


4 


_ Queſtions in sir INTEREST. 


1. What will 14201. 55. 23d. amount to in 16 Years, at 541, per 


100 


ad 


„teig of ——420,2615; 26% voheg. 


— 16 DS: n wo © | to cnt 
| | 5425 9,7201593 
R Arith. Comp. Log. of 100 *. $220000000 
Lanta of Pe 2 * 3,0766476: ; Thee dne 
5 1 FX 33 2 
Then to the Principal — 1420 8 5 ** 
Add the Intereſt — —— 1193 3 


[4 
: — — 
af Their Sum! is the Amoubt— 2613 . . 


2. At white Rate will 14201. 58. 2 14. bene put to. Intereſt for 16 
Years, amount to 2613 J. 58. rey = . yo > 
a: 4. 4 


oor; $ 7 Z EL 
1 5 - 2 N 


From the Amount 
Take the Princi pal. - 


* 5 


og 7 2% hp A Wea >< 3 X 
Jen * 1 ”" & 1 


The Remainder is che Intereſt —— 1193 05 „ I 


5 Em Bb rout DR: 
Conditional Terms 3 5 16 g ee : 
Correſponding —— 100 Ni — g 

IOO X I 01 — 230 WEST nts 2 711 | 
Therefore * 2 N. : YM . 
Hrs e oY 


— 475 
f „ 


100 2, 000 | on Lcd 


Logarithm of 

— — ei, | 36966g 0 

by OBEY Arith. Comp. Log. of 1420, 2613 4, 84% ñỹ?ĩê0.0hX 
| 8 * 16 —2,79588 


- *. — 1 
To garithm of SD - Pre Theres bas 
45 Anſwer 5 1 C. per Cent. 2 8 i . 
3. In what Time will 1420 7. 71 242 14 being put to Intereſt at 6 541 * 
Cent. amount to 2613 J. 5 5. F | | — 0 n 


5 4 
2 


. From the Amount . . a 


* 
| | Ss 
- Take the h N. — — I 40 "i 1 
N 2 44 1 : 05 — $2 — AA Air 


11 


. | | The Remainder i is the hae - — 199 4. +$ nk. 


3 L. Pr. * 
Conditional Terme —2 100 % 1 — 5,25 
Correſponding — Ls * 1193.0197 

i o x 21 Ws as ore tow aadV7 1 
Therefore 2= ä 5 u 
1420,2615 X 5,25 7 | ws 


3 bk. «7 a 5 
Loguridayef og 100 0 2 o ; EW noi | 

K 7293,01 3.766 1. © T4? 
Arith. Comp. Log. 1420, 2619 04% * 

| $325 * —1,279884 _. w_ 


2 1, 20412: Therefore Q = 16 Tears. 


„ 


*Y 


Logarithm of 


4. What 


E 105 9 
4. What preſent Money will pay a > Debt of ou 3 yy 5. 6. 7 14. = e at the 
End of 16 Years, allowing Diſcount at 5 +0. per Cent? 


l : - 
+ 


Li Pr. . 1 65 Int. 185 
Firſt, Conditional Term : yoo 1 3,25 
Q? Rei Correſponding — — 100 16 0 
„ 100 x 16 X 823. ; 
1 14 "Thi e 2 — — 2 16 * 2 
FThereſore Q ne 100 K 1 5525. 
Logarichen of ———— 152041200 
5725 0,7201593 | 7 . 
2 1,9242793: Therefore Q 84 £: 
To the Princip! —: 100 
ü Addi it's Intereſt — E 84 N * . 
„„ The Sum! is it's Amount — bh. TT CT 
8 | EL. Pr. ” | C. An. . 
- 24 Conditional dea — 100 16 " "TE - 
_ __ Correſponding . 7 1 N ane 7c: „ l 
. 100K 16 K 2 13725 12 _ 109 W ITY v2 00 
bees SS 1 16 x woe Merl” 7 he ene | Bernt 
by "x" . ; a 5 2 55 ou n 8 8 7 655 
Fa den of « 100 | 2,6000000- dA 08 = &2 © 
7 — — 2613,2812, 3,4171862 
Arith. Comp. * 184 „ „ . 
F x 8 A | 2 n 1 ws 
Logarithm of 2 351523684 : There: * 8 
4 Anſwer i4hed Jo At deine . 0 le 9710 
8. Sula in FPrirowsn fr. an 0 36T 


8 hree Merchants 4, B, yes * C, enter Parnnerthip'; 57 8 into the 
common Stock 367. 8s. B put k 48 1. 45. and C put in 50 1. They 
gained by Trade 867 145. What is each. Mag” s Share of che Game 


In alt Queſtions of this Kind : Put 2 = of 118 Gain or Lob; 
— Log. of Ne whole Stock. Then N Log. of any particular Ste 
will be the Log. of the Gain © or Loſs belongigg to that Stock : >| 1 


Thus, 36,4 = 155 115 56 == 13456 the whole Stacks" 34 


RE 
And hog. of (the Gain) — 866% x 1,938019+.- 4 > | 


Arith. — — of $a 880 13456 —3,870955 


"7%, Ra 


es 7. "if 
7 Toggle a * 4 
Ig. of 36.4 196178107 == of 7 44 | | | 
Log. of 48,2 21, 683047 ſe. 14 0 12 the S B zi, o a 
Log. of 50 1, 698970 5 C = 32, 2065 


As A's Share i 7 130 8. 17d, Bs 31 J. & 0s 11 8 0521 1515 i 


+» 


5 : 7 . #4 — 1 * EE < N YG IP q : * % 4 8 4 c i) 
7 4m 0 0 i * 2 3 f 1 { + . 28 ** 
* ” * * „ 2 t 2 6 2 3 2 — 


-. 
. 


( 52) 
2, A Bankrupt is indebred as follows. 


4 "0, d. 


To 4 1628 16 7 40. © 77 ö 
TR B 362 16 8 © | 
% o- 7 0 And his Effect are found: to 
| D 46 mn: ww 0 bie worth 19428 J. 175. 64. what 
E 9 12 8 f muſt each Creditor have for his 
F 436 1 0 Debt? 
30854 . 
Logarithm of 19428,875 428844765 
Arith, Comp. Log. of e e, 7068187 
* N= | onda Then, 
628, 6=3 ,2188 o ; 42 1 608 
. . ſEE, 
2 57292 2 ak | e = n | 
} m ty pg —— 9 +(N=) N . Share 8 1 
9,6354 = 0, 98387 0,78 300 of = 6,0674 
01168 2,6403 24 2,4394533 F= 275-0762 


To ſhorten the Rules and Examples following, obſerve that when = is 


t to repreſent any Number, N repreſents it's Logarithm, and N the 
Na Complement of that ithm, and the Game of any other 
Letter. Alſo L. 2 T ſignifies the pa of the Sum of a and n, in 
J. J = the Arith, Comp. thereof. | 


= PROPOSITION ST 
| T6 ſolve all Queſtions relating to Compound Intereſt, and Annuities com- 


puted thereby, 
Put a = Annuity - 1 Alfo let L. 2 
2 | Likwie ME P=B. 
7 = Rate | 1 z EEE = EF 
= Amount | PTR GC 
25 2 = Principal, or preſent Worth 8 M R= D 
Caſe, Given. Required. SOLUTION. 
1 42 5 1 = EAR 
2 P. n, r m M=B + P ö 
n J- 
4 la, p, 1 2 x I, 12 1 F. (See Gy) 
6s | a, , r Pe; +4+S R. 
e, JP=SM+B. ___ + 3 
7 4, mn P=M—nxL;i—;+1. (See Caſe 19.) 
| 8 1a, m,r P =I. I A ＋ 4. 95 _ 
q 9 p, , r 42 TI RTI -F . 
10 [P. , pe A = IMT P +l 7. 
11 jm,7%,7 A=M + R+LF<. 
12 [p, n, 7 A= PY. 


9 
N 


7 | 53) 3 
Caſe, Given: Required, SOLUTION. 1 


„ „ 
13 [N, P, 7 EY e 4 
| i Es | | 5 
14 [a pr EE rn. 
"IRE © 209 Yor 00 F 
15 4, „ „ 1 Then # = ? EY 
1 | | L. FTI 
16 a, m,n SE = 5 . 
a IE «rr +1 
17 r . 7 1 ö 
18 12, 1, op 2 | L. TI r 2 
= bu MEAL G, aff 
19 a, n, 1 3 | 
: 9 „ b 7 E TE L. He den i b 
| „ YT iD tw hy | . 
bers Put A and 5 
| | 1 1 
20 a, 2 1 | * k 
E grant t 2g, theng—5= r. 
| 2 C | 


EXAMPLES. 


I. 155 F of 1 4175. 64. per Year, (a) remain unpaid 16 | 
| . (x) what wil it amount to at 5 4 ad Cent. (r * See Caſe 1. | 


r= 50525 575 * 159525. les — 0,022224 1.04 


I £ a N. 1171 6 "1 L. I det, dated, 
bas ph -1,2675333- "= Logarichm 0,1029594 [he 
= 3,0688813 


TY R-- = 12798407. .-7 ,-. 


4 5 = 4:4516814, and m S ee 
Aber 28293 J. 45. 14d. 


2. If an Annuity of 1171“. 17 6. 6d. per Year; payable. a. re- 
main unpaid 16 Years, what will i it amount to at 5 4 + per Cent? 


Nowa Ax 1171,875 = 292,96875 1 1 == 115 5 45 64. 1 ＋ = 1,0525 
4 L. 1,0525 88 r e N and 1 +r = 1, 01287424 and 
f bil tc 1 = (r = 501287424 


= 0,3555537 and 1 = l * 


7 3 * - ſignifies the Intereſt of F J. wiz. == = ,0525. _ | 
| 0 ; | L. * 


4 


— 


— * Fr ö 


— „ 3 CRISS. I CAS 5-6 
2 N 4 ** 
* 
+ 


[ 
5 
: 
1 
1 
1 
ö 
7 
N 


, . q wt fs Tr gn, — A rea 
v7 P * N K * * £ 2 ” FR 
E ” p c - 
= _ 
CY 
1 * 


: 


< 54 ) 
L. Sigg: 
= = 2,46682 I3 2 | F: 


R= 1 03754 | 


M = 4,4600591 and m = 288441043 = 28844 1. 45. 10 d. 


3 What is the Amount of 12477 1, 123, 044. (9) put out to mae 
* 16 Tears, * PI. (r)? Caſe 2. 


12 0525 4 1 1,0525. den. pony 04 
15 | 


B= 0,3555537 
P= 4,0961277 


"a and m = 25295, 156. * 
\ Anſwer 28293 1. 35. 1 1d. | 


4. Bought an Annuity of W 175. 6d, (a) to continue a certain 


Time for 124771, 105. 044. (p) at 54 per Cent. (r) ber will i ent 
to, if forborn to the End of ch Time? Caſt 3. 


P= 4, og61277 

R = Wee: e og. 

. mma. 421171 8 
C= 2, 8162870 and e 655,06893 


4a — = 516, 80607. It's Ar. Co. = — n 
PE 409677 
A= 3,0688813 
eee "M= 44516814 
eee e = = 28293,056 = = - 28293 l 36.1 14. ” 


To perform Cate 4. find / by Caſe toad ten | m "by Os 2; PE 
8. What is the preſent Worth of an Annuity of 11711 Tx, 64. per 


_— (a) to continue 5 27 ©) Intereſt ous 1 898 at 5 4 0, "” 


Cent. (r)? Caſe 5. . 
1 Fed r= 1 It's „lerne — 04 


1 
* — 


at. at. 


B= 0,3555537 37 and b= = 2,16759957- 


COP Tr 1 0, 102 
vas nee ot: 


= —1,6444463 
B= =" 1,2798407 


— 8 


| = dene, p 12477,503; 
t 12477 105. 0% 


3 ( 550% 
6. What is the preſent Worth- of an Annuity of 1271 J. 17 6 d. per 
Tear, payable Quarterly, to continue 16 Years Intereſt, at 5 4 per Cent? 


55 Now 2 2 X 1171 875 = 292,96875 . n n=64. r + 1=%/1,0525, 
| 3 L. 156525 = 0,0055555: 26 =L.T+- 1 Th and 1 -- r = 1, 01287424 
= > 64 5 (= 01287424 


. 08558555 und N = 9,4675333 


L. F=7 = 0,1029594. 
A= 2,4668213 
B= —1,6444463 
R 1, 892784 


P = 1045954 r 127204535, = = e 10s. 814. 


7. What preſent — will pey a Debt of 18293 J. 34 6. 1 3 d. (m) due at 
. the End of 16 Tears, (=) Diſcount being allowed at £ 4 |. per Cent. (r) . Caſe 6. 


111 = 1,0525. 1rs Log. 0,0222221.04 
| . 1 
* ©,3555537 and 8 7,6444463 
„ M 246108514 


P= 4,0961277 and p = 
OY (124775903 
Aube 1 105. 044. 


To perform Caſe 7, find r * Caſe 19, and then ? by Caſe 6. 


8. An in Annuity of x of 11711, 175. 6d. (a) to continue e limited Time, 
will amount, if forborn © the End thereof, to 2829 J. 3s. 134. (m) In- 
tereſt being computed at 52 per Cent. 00. l IS the — * 
thereof? Caſe . 


M = 44516814 
= —2,7201593 
: — a= - 1171, Wee | | 
D= - 3,1771840 and d r485,2907 e : 
WE va e e 45786650 
11 88 $ 5 | M 444516814 
| - A= 3,0688813 


4411101 44 3 © "uf 33 


P= | 420961277 


Thertkire p = 1247705 Sn F 10. 5. © 24 


9. What 3 to continue 15 Years, Pg be arched for r. | 
| 104. o d. (p) * — 5 70. * (r) ?. Caſe 9. 


* * * by jf _> 
? 2 * * x 2 — 1 & 4 bs 
TS if : > ” . $ US $ d 1 8 
3 - % y 


* 


: 3 


1 30 1= 1.0525." Jes 2 erke. RAW 0 
0,110 = 1-2-4 13 Bm. 2053555537 7 and b = 2,2675295 | 
ee 5 3 ul =—rayacts9g : . 
P= 4,0961277 ' | 
| = 1 = 1,2675333 it's 17 Co, = e brag ny 


* 


W 30688813 and, a= = 1171875: 
Anſwer 1171). 194 6d. © 


10. What Annuity payable Quarterly, and to continue 16 Years, can be 
purchaſed for 12720 J. 105. 834. Intereſt being allowed at 5 3 4, per Cent? 


'  Nown=64.r4-1=%/Togm5, then it's Log. =0,0055555. 26 | 
3 wy! 09 rs AN e * 64 : 


= 0,3555537 and b=2,2- 
SN IS aht. It's Lana = = — 2,1097216 (675333 


J77;;öÜ—⁵ñ 
e . 


"HE 2,4663213 and @ = 7” 
VV 
Anſwer the Gu Payment is out 195. 41 d. 
_ - | wy 7 What Annuity to continue 16 Years, (#) is now worth 10751 OP) 
=—_ (Y) and at the Expiration thereof, will amount to. 282930. 35, 134, (n)? 
Caſe 10, 


Dh, 


= | M= r 
"th 1 5 N rd 5 A 8 2 
(=) = 16)0,3555597(00122221 * = Zand = * 16526, we — 1 S 20526 
2 ene M9 . 05, artiod 5:53 
L _—< DES i = i} 7201393 oy m= 28293,136 } 1 10712715 
M 444516814 / Pp = 12477,503 
P 4,0961277 — 
. 7 5, 8009129 | w—p = 18 5•658— . K 


A 3.688873 8 171,875 .=: 1171 . 17 5. 6 d. 
12 What Annuity being — 16 Years, 1) will amount to 28293 1. 
35. 1 * if Intereſt be allowed a 541. per Cent. 11 Caſe 11. 
ops 1= = 160525. It's Logarithm n.0,0222281.04 
: = 


\ 
: '% 


| 

| 

| | 

| 5 | | dio db 2, 3558537 and & = 2,2675333 
1 | | 


© 


b — = = 142675333 it's Ax. Co. = — 1,8970406 | 
48 EY 11 1 1 9 . 4,4616814 7 1 pt 18% 
0 e e e 47201893 nn (4) WEO mor 


Anſwer 1171“. 17 5, 6d. — 1 1 


13. What 


© 19: What Annuity payable Fo being ; forborn 16 Years, will a- 
mount to W 45. 104. Intere t being allowed at it. * Cent ? | 
Now n= 64, and r + 1 =*v/1,0525. It's Log. 5 0,0055555-26 * 

EIS > ; 1. 4 


| B=0,3555537 and b= 2, Is. 
| ESL Let (75333 
I oF Pip Mop 

M= 4,4600591 
XX = _ 


42 2,4668213 and a 292.9687, 
Ae the Quarterly 8 will be . I 19-5. 43 4 
14. What Annuity i is now worth 12477 l. 105. 03d, 75 and will amount 


to 28293 J. 3s. 15d, (n) if Intereſt be computed at at per Cent? (r) 
Caſe 12. N 


9 %%% :af0c0r wn N ä | 
p= 19477-5903 ELBS800 1 -. R=—2,7201593 | 
PSS 40961277 . 
m —p= 158 15,653 a = 3, 8009129 
e ee 2 A4 3,6888 13 and 421 171,878. 


115. In MA Time will 1 105. of d. (p) being put to Intereſt 
5% per Cent. 60 amount to e 35.144. (m)? Caſe 13. 


M= 445168 
| P=— 590387 4 
1412 1,0525. It's . o, 02222) o, 33858 as 
22222 
13333 
43238 


e 0900 * 


* 
* Pn WY q 
1 — 


16. If an 1 of 8 174. 64. 755 Year, (a) be ſold for 12477 L 
105. 044. (p) allowing Intereſt at 5 +4 per Gear. (r). How 708.» is it to 
continue ? Caſe 14. | 


P = 4.09613 
==— 2,72016 
oa  8=1171,875 
0 = 2,81629 .and FRE 055,073 _ | 
a —c= 516,802. 5 = 
Cr fa why 98 AE 3,0688 


= ow be 1 2 1,052 f. It's Logarithm 0,02222) 0435555 66 


To perform Cale 155 find 7 * Caſe 173 and chen u by Caſe 13. 


2 | 
p | 17, How 


» — ä 7 as oh verb” - — — — 12 —— * 
. _M_— - 0 — K 2 R as e 
a 3 \ 9a 1 GE” 6" 2 8 * "IF _ 
« 7 
Pas. - 


(689 
muſt an Annuity of 1171 . 17 5. 64. (a) be forborn, to 


1% How long 
a7 10 26299 4.35. (m) Intereſt _ computed at $534. per 
Cent. (r)] Caſe 16. 2 | 


* 


* * . N a % 4 7% 4 
w- * * 9 - * = 


M= 1 
* =— 2, 72016 
— 22 1177,87 
2 317154 and 4 = 1486,39 
aq d= e L. T7 = 3, 42443 
Y = — 193112 


rPFI= 1,0525- Is Lenau o, 222) 0, 35555 (16 2M. 


18. At wie Rate per Cent. wil an 3 of 11710. 175. 64. (a) 
which is now worth * 105. ot d. (p) amount to 282934, 35, 11d. 


1 7 1 4 Du "3 


\ m=28293,1 36 


2 12477503 


hie ne- 41990873 
3,0688813 


. =— 3.483186 x a 
| ee ER | 2 DS, . 
. R 2,7201593 md . 


3 gp At w hat hat Rate of 8 will 12777 T 105. 024. (p) pu it to In- 
* 16 Years, (n) eee 80495 35. 1 134 (u)? 


Caſe 18. 25 


N N 7 
P==—590387 | 89.5 


=16) 0.35555 (002222 = = L. 70545 1 ＋ 


Then o525—1 065 * 100 = 5,25. the Anſwer. 


20. At what Rate of Intereſt, will an Annuity of 11710. 175. 64 (a) 


in 16 Tears, (v) amount to 382934. 3K 4 d yn ? Caſe 19. 
== "=49,5 and N=. 


M= 445168 
1 | 
 N=—2,79588 + Sb wp 


75) 0,17868 (002302 =6, = TTY on 125 1 — = 056387 


17) 6,00000 e- and n 


heb 4s bis 
. wa {rc ; 
eee e 


(5) 


. 3 
. H=—1,54770 . | 
= — '} 
2) 12166 (= 1,6079x = = 7. and 1 e „ 
= 533294 . 
— 
12 — Suk A= = rparly, 


21. If an A of aa 175. 64 (a) to continue 16 Years, () be 
ſold for. . 105. 9 0 What Rate of Intereſt was allowed ? 


\ Caſe 20. 5 
5 an and ien nd 55 
4 3,0668688 N 
1 1 
P==— 5,90387 


— — Parent 


8,5) o, 17687 (002081 = K and £= 1,04908 and k—x=,04908: 


15) 6,00000 (,40000 = q and N 1, 60206 
2K 11 8 — 


30184 = =q— 2 T- 


L. S ger = — 1,470 3 „„ Own 
<>} ſh . 9 VVV 
2, 400000 
2) —1,08184 (— 1554098 S, and , 4% hh 1 
8 —_ TI Sg 
= Yo Be 4 
compmed by Compoand lesen. E og. E 
Put a= Annuity 
n = Time of it's Duration | 
= Ka” 75: | Saw | 3 
m Amount b e s 1x L f= R 
P = Preſent Worth TE. 
x = Time before the Haney; Commences - 
Cali - Given. © —— „ SOLUTION. 
1 IA, r, x, 1 * eL. Fi TATRT TXL. 
2 Ir 2 F 
* [anne] - [a=E =+4+B+Þ+8 
| x I 5 . 
VT Put P + 'R +#x Ec Then 1 
po 
: 5 ws 1 | : 


* PPT 
Caſe, Given. Rege. Fe SOLUTION. 


| | 6 l and a 125 
NY | vn — 1 
„J 4443 tÞ_, ad 2=#—2 x0 
. 2 21 E, and u- err. 


BXAMPLES. 


1. If an _— of * . 64 @ to continue 1 Vears, 00 vill 


commence at the End of 5 Years. (x) What is it's TEE Worth, In- 
_ tereſt at 54 J. per Cent. (r) Caſe x. 


"SE. 120625 Ir Logaithm ec, 04 ry 
16 N 


=0,3555537 and * 292675333 
312 12675333 rs Logarithm = = 20, 1029594 


A = 3,0688813 
= 1,2798407 
4. 777 =—1:977777896 x (# +=) 3 21 =— 15333358 
C2. 2 \ 
f 98507 and 5 = 9660,- | 
Anſwer 65501 ** . re A . 


2. What * to commence at the End of 5 Years, (x) and « continue 
16 Years, (n) can be- purchaſed for os 175. wn (2) Intereſt at 53. 
per Cent. (r)? Caſe 2. | | 
=—2,7201593 
 P= 3,9850172 


1. e * +x=)21= ee | 
* —= 


= 03555537 and $=2,2675333 
N 91 5 4. e 18970406 


PO 


* 150 3 and 4 = 9x; $75. 


Who: mm. — * wes - : — ” » , * 


3. ** 1 of 20930. MOR) EP per . (a) to continue as Yers, 
(n) is now ſold for 96607. 17 5. 10d. (p) Intereſt at 51. Pr Cent. (r) 
How — will it be before the Annuity commences ? Caſe 3. 


Nr. . „ i 
805 LIFTS 0,02822. TY Ys 


= 0,35555-36 2 b=2,26753; 


* an; Ye 4 5 
Rr” LIEN ... It LO tg, 


ä 
3 9 jo 


(n) 


. * — Lo = o, 10296 
2 = —1, 6444 
* = 4, 01498 
1,7984 


4 


L. * oss) ririlg = | 


4. An Annuity of 11717. 175. 64 (a) to commence at the End of 
ears, (x) is now fold for 96601. 175. 104 (p) at * 0 (r). 


12 long 1 is 1t to continue ? 2 4- 3 


L. TT 0,02222,21 X (v= £5 0, 1111 


P = 3, 98502 . Ry 
| | | R = —2,72016 x | 
„„ 8 2581629 and e 655,073. 
4 = 1171,87 * 
2 665,073 : 
42 — 2 516, 802 It's Arith. . Comp, = —3,28667 
A = © 3,06888 


FR I * . gn 0,02222)0,35555(16 = =”, 


1 1 At iſ 3 Cent. will an Aube of 1171 J. 17 5. 6 d. 2 Tear 
(a), to commence at the End of 3 Years (x), and to continue 10 Tears (0), 


de now ſold for OT) 17 45 104. (2)? Fs. | n 


2 * n 1 awe 13,5 * 12 = 162 
16 x 16= 256 —1= = 255)16a(= 1695294 = =. 


3 3, 06868 8 : 
N= 1,20412 
| P=— "101499. 
Woe 12:5)0,287g8(0,02133 = F, and o= = 1:05034 * Yom 1 = = ,05034 + 
TEST e | 
„ | 
2X 9—1 = ,10068 . : | HT 
1 _ N e _ : ry 


Pe 
ſo . 


2 =0,534614 abt "nn We DI I 2 5 
U=—1,80297 


2)—1,53101 c X 
: E==—1,76550: and e= 08776: | Then g= 


babe 8525 15 = 582776 = = ogg = r. 


( 62: ) ) 
* Value 4 . in Eine computed by Campound 


Intereſt. 5 


Put a the Yearly Income, 1 
r = the Rate of Intereſt, | | | a 
;p p= the preſent Value. ” 
TDs os Wan of Years purchae 


£0600: (hl e | Required, | \SOLUTION 

1 „%% 2 AR | 

COT any 

4 b. 5 nt | READ: 
1 


n R. 
oo | R=M. 


- 
& * Sh — 5 * Evo * | 
N F 1 J l * : "__ 5 i & 4 k 
5 | = „* 2 * +: Hs <4 Prey 4 
\ 2 4 - 
8 N 2 . * 
p * = 
4 . 3 


3 5 


1. What 1 855 B = . Be "7%. C 64 per Am - (a) in a Fee-Simple, 
worth at 5% a out «« hag 5 ; 

N } 36S L Stu. „ e 8 ys io | LET p ? 
"A= 30688613 D 3. dt e 2 05% 35: Hot wor od 
'R= 192796407 © [15'S 7 5 i 
N = 63487126 ee n0ga742g = 22521 86. 4 


\S 2 * — 5 — * % = my 3 * 
IEA * * I. 7 * 9 — 2 ap + 80 


% + +4 


_ What Yearly Rent in Fee-Siwple can be purchaſe bs 2253 . 8 5. - 74, | 


(D) at 530. per Cent (r)? 


. 3 | C23 3 & 1 . 7 
PS 4,3487220 | £5 10,4— = 
— 8 
ee . 5 ; 
F o A 1 ee y 4 Ay = 


4 30686825 and e Es nk. 17.4 62 


8 


N 


3. If an Eſtate of 3 175. 6d. per Ann. (00 in Fes- Simple, be fold 
for 2232 1 J. 8s. 5d. (7) r * ä 


A= 350688813 3 — 


B=, 6312780 F012 8 


8 8 tee and — * 57 = Cent. 


find 
_— 
20. 1% } = Lo: 


4. If an Eſtate in Fee-Simple be old; at 5 1 per Cent G0. How * ea | 


Purchaſe was given ? | 
7 RS N= 1,27984, and 1 eld = 19 Years 17 Days. 
| 6. It 


Fe 
4 
Þ 
2 
9 
A 
8 
88 
” 
wn 
5 
ef 
= 


FJC Ee Or 2, 005 es r 8 : 
5 ; 


(6) 


5. If an Eſtate i in \ Fee-Simple be tnt for! 2 ) Years 17 Days: Purchaſe © (3), 
at 7 Rate per Cent. is the Intereſt allow" to the Purchaſer? . 0 


N= * = —2+7201593s and r 20525 = 5% 1 Cent. 


The Value 4 Eftates in Reverfion computed by Campaond 
. gy: - 


put a= the Yearly Income, 
% 4 | r = the Rate of Intereſt, h a 44 
Time before the Payments commence, _ 
p= The . 8 


- 


G Gio 3 SOLUTION. 
143 4, 7, * Sz | PART LN. 
2 A & 5 J AHR. 


| n 2 AER 


r 


Y 1. What is the preſent Wen of e e 8 11. 17 „ 6 por. 
Am. (a) in Fee-Simple, to commence at - the E of Ken (00, Intereſt 
nn e per Cent (r: „ 


IL. I E = ,022222 10 


——U— ory ee 


#= 3 


05,17 . its s Ar: Co. = —x,8888895 


4 A 1,2798407 deres * . 
— 3h 3,0688813 8 ==*% 


ee OG 452376115 and p = 17282,697 = = 
S's =o of 8 S  - tha * bs 17282 J. 135. 11 1 d. 


2. What Vearly Rent in Fee-Simple, to commence at the End of 5 


Years (x), can be rr 98 5. 11 4. lowing. Intereſt 
© 521 po Ons (04 8 52 by erg 1 war . 


LN. 0,022223H,00p. IA. 0 2 
4 ages | 


2 . > 
or.” : 
33 1 
P = 4237615 LIL "2118 888 e 8 N 8 WN 
F 
42 andere. ; 'L 175, 6d. 


© ee 
\ 64.7 FEED 


* n 
= * . 5 uy = » — 
= 2 L D 2 32 * 5 CE mw, * - — 4 — ® 3. A e 
* l Ds 4 P ” . 
* % 
* . = 


1 


Wha » * r 


| | | (i685) | . 
3. An Eſtate in Reverſion of 11717. 175. 6 d. per Ann. (a) Fee- Simple, 
was at 5 4 J. per Cent. (r), bought for 17282 J. 13 5. 11 4 d. (p) at the End of 
| what Time doth it commence ? R e 
. 3, 06888 * 
' = —5,76239 
= 1227984 


L. Ti = 0,02222)0,1111 na. 


* 4 


P a — 


' What Sum is that 75 which put to Compound Intereſt ſor 7 ears(a), | 
will amount to 2996, 6 , (u), and in 9 Years (x), to 3366, 98 12 J. (2) 1 
SOLUTION. 


- 


' Example, M= 3,4566288 x g (=x) = 31,2896592 
0» Z = 345272407 * 7 i = 24,6906849 


#—#u=2) 6,5989743 
P 3,2944871 and p=1992,9074 1. 


=. | If the Sum 1992,907 J. (p) in 7 Years (#), amounts to 2996,67. ” ; 
Wat Sum ( Bill it amount to in 9 Tears (x), at Compound deren F 


Oo I AOLUTTON: © 


Example. M = 3,4766288 x 9 (=#) = 31,2896592 
PS 3,2994870 * 2 (= x —n)= 6,5989740 8 


rt „„ ; | n= 704, 69066 52 


„ 5 3 Z 3.525240) and 2 = 3366, 98 12] 
= If the Sum 1992,907 l. (v) amounts to 279665 (m) in 7 Tears (a), 
in what Time (x) will it amount to 3366, 98 12 J. (z), at Compound Intereſt ? 
(c 


NY . 
„ 


Example. M= 3,4766288 and Z 3,5272407 5 
21 * 3,2994870 SE = 32994870 8 . . 


0,1771486) , 2277537 (1,2657145 
And 2.285714 x 7 =#=9 near). 


* 


(65) | 
Equation. of Payments. 
If the Sums 20 J. (5); 451. (c); 56 J. (d), &c. are to be paid 2 (6% 
3 (*, 5 (), c. Years or Spaces of Time hence; in what Time may the 


whole Sum 121 J. (p = 5-+- c A, &c.) be paid, without any Detriment to 
the * at * per Cent. (r) Compound Intereſt? | 


—_ 
(Put 1 T2. amount of 1 . in „ alſo let 3 — u A= N; 
C—x KE D—y Rll, xc. And = EKH EA, & 


1 og 5 1 
Si eee — 2 = the Time required. 


Example. hs 1= = 1,05. Trs Logarithm = 2=0,621189, 
 B= W (= 9x 2) K 12586514 & kl=18, 1956 


C = 1,6832125 —0, 0638679 (= 9 x 3)=K'!=1,5896446 &k''= 38,8727 
D= 15749185070: 1088005. S e 5) KI 556622415 & k!!11=43, 8775 


"- 


= | P = 2,0827854 1 
i e | S = 2,0038515 - 


n 0,021 1893) 0,0789 3 39 0 3.72 5018 Years the Anſwer. 


If the Sum 1175;8751. (a) is to be 2 at eack Payment for 16 (#) ſeveral 
Payments; in what Time (x) ſhould the whole Sum (# a) be paid altogether, 
1 (r) per Cent. FO Intereſt? 


$OLUTION. 
"(a err Then, 


eee 
—.— E 8 
Een. . 1 150525; Its Log. 0,0222221.04 F 
Th N 1 16 By 
* GET. in OOyoy ne 8 10 2{17, 3 
5,3585530 & 5 =4,0675323 
oy = ae ee e e 5 vii 
3 2, 7201593 


5—1 2 2676355 K. 4 C O. = —1,8970406 


iz L. YT 1 = oed 268736 5955 *. 


r SECT. 


(66) 
8 E C T. 2 8 


. zellen of Logarithims to the e Su. aces 
pr rr ache, 


Put 4 r the Area of any Figure | 


8 R OP. "H ny 5 1 
- Pat's = the! ids. Then 5 „ 9 : 


Example. Wpat is the Area of a Sa whoſe Side" is 142 Feet 
6 & Inches? © 8 
F. th © ; ® x 
= = 142 6 4 2 = 142,5 —— 100 = = ee 
| n 2 © There 3 eee 16. 
„ͤͥ . . th mics ee N = 0 
wb the longeſt Side, and ry the Perpendicular or neareſt Diſtance 
of the 2 Sides, Then B P=#® A. 


Example. What is the Area of a Rig tagged Pann, whoſe 
Length is 39, Feet 10 8 Inches, and B mrs 1 * t | 


= 39.88 194 *. : 22 156%s,ẽỹ 
CODY 15 ey 2 5 (0.150, ore nd 


cog 2) 0 IT ente ph gt. 


P RO Ry WW. : To moſure's Triangle. 


Put þ=to any Side of the Triangle, and pf the Perpendicular let fall 
thereon from the oppoſite Angle. Then — 1,6989700043 + B+ PA. 
Or if the e be not given Fe (put I, c, d = the Sides of the 
Triangle and rect a 2), "Then —ů (— 


83 55 * 3 yl o by Py „ „ * 
ssc gat l NN 5 L 


2 


By 5 feſt Rule loge e . B = : 2,0400746 | 
9 1, 10788 55 
1 05 1,69 82 e ö Pies 4 


18 der *3Ix I 8 tas EET — a= 4510,04 1. 


1 2 


in ſ. Yards, Then, — 1,045 4905 +B P=4, 
POTIONS nen +34 


A 


| (%) 
By the ſecond Rule, — 8 
27033 Prong $9635; 2 = 164,3=2and Z= 2,2161659 


days 3 ItLog. = 438014) 


164,5 — 109,6 = 54,853 ditto =, 7390447 | X 
eme eee 
* Gn G ————ů—ů— 
l 5 2) 7.30836 
1 . 951 20 
£20640. e eee 1 A 3,6541806 as before. 


P R = D IV. Teo Side of a Right-an ela Trian le 11 dun, 2 | 
8 gba £ _ CO 


. 


Put Sk the p b and p= =he Legs, 
2 . D 3,0 r P. 


and + 3+ Peg Then ATE =. 


Example 1. A Line of 237. Reeqpwilhoachf from the Top! of a Church, 
to the oppoſite Side of a Road whole evaded is known t to be 3 4 F ect, 
what | is the Height of the Church? 2; | | 


\.. -157,083 + 10996 =' Ys Its Log.. 2, 3922 72 


135,085 — 10948 27,16 1,6380147 | | . 
* 17 8 j 
\. ON „ $6 FTE 
EM: © 2) 2332719 
A 1 30 1 Alt) 1 os 1 P 1,9161369 and p = 82,26 


2. A Church 9 ruinous; 3 & F propoſed to f a Prop 82 J Feet 


from the Ground 3, no the Workm a Piece of Timber 137 n Feet 
long which he is ; unwilling. to cut; 5 at what Diſtance from the a 


Bottom of the Edifice the Shoar muſt be pitch'd? 


137,083 + 82,25 = 219,3 Its Log. 2,3471046 
137,087 — 82,25 = - . 1:7390447 


OY . 


nnr 


* 
—2 
3 

+ 
- 
- 


3. What is the Length of a Ladder, whoſe 6 —.—— . 109 F Feet 
from the Bottom of an Edifice 82 5 high, * 2 reach * Top thereof? 


32 10, &. 9 ns — Lol 7M 
3 154 "1 55 pP 1255 is Log 9150369, - 
= 2,1650133 0 e . „ 5 
| Hen udp lai 2,3588334 
1 wo 12) 452739693 
| 1 dug 202. 


_ Therefore b = 137,083 = 13) N Feet, © © 


(68) 


4 


A p R O P. v. To maſure the nf teh Ante Pala. 
—_ Put 5s = the Side, and N= the 1 in the underwritten Table. 
. Then, ETD . . : ; 


In a Trigon N= —1t bes In a a N= 0,6838056809 


Tetragon 


Pentagon 
Hexagon 


Heptagon aft 


©0,0000000000 7 


0,2350489723 
0, 4146518864 


0,5003744591 


Nonagon 
Decagon 
. Undecagon 
* 


0, 7911166506 
o, 8861639701 
, 9715374560 


n 


1 


Example. What i is the Area of a Pentagon whoſe Side i is 2 250? Yards ? 


* 


W and S = 2,3979400 


| 2 8= 4,7958800_ 3 e ee 
N = 0,2 356490 | | \ 


— pets 


4 5,031 5290 and a= = 107529,84 Yards, 
PR O P. VI. To meaſure a Cirche. 
pot 72 8 and d Diamizer chen 


o, 497149877 D CW. — 1, 89 808988 14 + 2 D 
2 C 


— 1,5028501273 


©,1049101186 


-- 


"YN 


=C=D. + '— 2,9007901360 CG = 4 
® A =D. | 10992098640 4 = 


| Nn OE F the Length of he Arch. | 
| nt Thi 9m 294894737197 DEM NT 


120 Inches 7 


D= kin. 85 
9,497 1499 | 


C = 2,5563311 and c= . Inches, 


2. What is the ki of a Circle whoſe Diameter is 120 Feet? 
* 2,0791812 h 7 


5:12 a4 D= 47683624 ICC! 
iss? | 3 


= A= 4,0534523 and = 11309,731 ker 8 


Suppoſe that a Degree 
meaſure 69 Miles, what is the * thereof wo 


Jö;— ft oO e6toedrs 


* 

: 

3 1 
3 


Y 2 7 = 18388497 ; 
4 263957516 ney — GN Miles. 
- — 0 0 — „8028501 | 

* © oy 4 . cor, 0d at ec diff Mis, : 


. * 


| Example” 7 What is the Circumference of « Circle whoſe Diameter is 


of a great Circle of the Globe f th Earth 


p * F w_ 
tar: 1 2 4 T 1 . 

* 1 3 8 — 
F l >=" (4h 5 
1 Pr.” — N - 


8 Z Y ; Pg NE ay =,» Js 8 . 2 
PFF 
— 


ö 8 dT 


. k 5 . 4 p = 
* « vs * * * * 6 Ft s LE 
1 e * S 4 A 29 hr = 8 > tres; « 
Rs ACE S 3 q "3s + A: r on. 
. ! Lt. ao ty Fe Its PETS fn 0 S . pit 2 0 


Then, 


* * * 


| (69) 
4. What is the Area of a Circle whoſe Circumference is 24840 Miles? 
= 443951515915. 6 > OY 


2 C = 3, 7903031830 
—2,9007901360 


"f=m 7,69 10933 190 and @ 49101337, 131 Miles. 
[= What is the Diameter of a Circle whoſe n is 11309,731 * 


A = 4,0534523 
o, 1049101 


— 


2 ) 441583624 


BE 2,0791812 and 4 120 Feet. N Bak - 


6. What is the Circumlerence of a Gl whoſe Area | iS 49 es 
Miles? 


4 = 7,6910933190 
1, 992098640 


2 2 1 830 | 


= 4»3951515915 and == 24840 Miles. 


7. What is the Length of an Arch which contains 120 Degrees, of a 
Circle whoſe Diameter is 24 F eet? 


2 120 Z 2 2 ,07918 
d= 24. D = 1,38021 | 
—3,94085 Es 


— 


| X= 1,40024 and x x = 26,1328 BOP | 


i 7 R 0 P. VIL T Medfure the Seftor f a cini. | 
9 5 L id I L. Te *. A: 
. Example: What i is the Area of the Sector of a Circle, ich Diameter 


Is 24 Feet, and Arch Line 25,1328 Feet? 


24 =12 it's Logarithm 1,0918 
2 * 12,5664 Ditto I,09921 


— —— —-— 


| 1 and @ = = 150,797- 


» R O P. VIII. Ti 0 Meaſure the - Seqment of 4 Ciree. 
Put & = the Chord of the Segment, and v = the verſed Sine or Height, 


. 5088800155 Fl 7 1 2 KAS B | 
—1,3979400087 V + L. Ji = F and b + 5 4. 


8 Exampl. 


1}. O00: 
" Example 1. What Wd Keen t Segment, whoſe High is 6 Far, 8 
Chord 20, 7846, and Arch 25,1286 f 1 N 


25,1328 — 20,7846 = 4.3482 it's Log. 0,63831 
XK = 1,31774 and 2K = 2,63548 
UG = —1,22185 


| 22, 79588 | 
: a= 1,29152 and þ = 19,5668. 


hw 


257 og Fa 20,7846 = = = 45,9174 its Log. 1,66198 
V = 0,77815 + 
; „ 


W 


ER and f= 68 8763, 
And 68 $763 " 1973668 == = 88,4431 4. 


2. What is the Area of a Segment, whoſe Height is 6 bee 9 
20, 7846 Feet, and Arch 50,2656 Feet? 


50, 2656 — 20,7846 = 29, 48 10 it's Log. 1 46954 
X 3774 and 2 K = 2.63548 

_ U==—2174473 

2, 79588 


— — 


B 164563 T0809 5 = 44,2211, 
1 * 50,0656 ＋ 20, 7846 = = 71,0502 it's Log. 1,85137 


= 1,2527 
. — 1,39794 


r 2,0478 and f 319,727; | 
And 3199727 I = = 363-948 = . 


— 


P R 0 P. IX. To Meaſure an A or Oval. 


Put t = the Tranfrerſeo or longeſt, and c= the eher or ſhorteſt Diameter; 
Then —1,8950898814 ＋ C = T = Af | 


Example. What is the Area of an Ellipfis, whoſe Tranſverſe Diameter 
is 24 Feet, and Conjugate 18 Feet? | 


T= 1,380211 
'C= 19255272 
7 8 e 4 : 


2,530573 and 4 = = 339-2925 Feet. 
> R O P. X. Ds meaſure a Parabola. 


* Put * = the Abſciſſa or Axis, v = the Ordinate. 
Tuben —1, 923908740 A f Y = A. 


| T I ) 
What is the Area of a 8 whoſe Abſciſſa is 12, and 
G 16 Feet? 


X = 105918 
V1, 20412 
21, 82391 


p & 2,10721 and @ = 128 Feet. 
7 R O P. XI. To find the Side of a Square equal in Area to any ef 
+7. Figures before meaſured. 


Put @ = the Area found by ſome of the beforegoing * and 32 the 
Side required. Then 1ů {=8. 


Example 1. What is the Side * a Square 7850 to a right - angled Paral- 
lellogram, whoſe Sides are 39 3 Feet, and 18 5 Feet? 5 


per Prop. 2. 4 2,872488 
1 A = =& = 1430244 and 5 = 27,305. ; 


2. What is dhe Side of a = Square equal to a Cirdl, whoſe Diameter is 
120 Inches. 


* Prop. 6. A= logg 
1 1 201 and 72 :106,3472. | 


P R O P. XII. Like Surfaces are in Proportion to each other, as the 
„ 1 of their h milar Dimenſions. | | 


Put 3 = = the Simi Lines i in two Surfaces, and 15 The Areas. 


Then mm: 4: 1: &. : 
Thenſore x- M. C He Band = LIED, 


Exeunple 1. If the Paving of a Square, whoſe Side is 42 1 Feet, coſt 
, 297. 85s. what will 225 e of another Sure coſt, whoſe Side is 55 1 


Feet? 
1 and FE 1,46825 


u = 55,89 N=" 1,74689.4 and 2 N= 3, 49379 
m= 42,5 Y e 1 — 2 M = = —4474322 


—— — 


= 1,70536 and & = 50,741 = 
| | (504 145. 10 d. 


. I's Chee We 44 Tails He Dinner: th 96 Gallons of Wa- 
ter ; what is the Diameter of another Baſon of the ſame — which 
| will bold 1540 Gallons? 


m=24, M= 189817 2 
. «= 1540. X 
a= 96,25 Y{=—2,01660 


2) 3904 54 


—— 


N = 1,9822 and # = 96 "Inches, 


5 £79) - 
E put 2 S the Solid of any Fine , = the Gallons of Wine, 6 5 S the 
Gallons of Beer, m = the Buſhels of Malt contained in any* Wilk 


PRO P. XIII. To meſure @ Cube. 


Put 5 = the Side, then T 8 "He 32G, 

_ —35497508917 + 3S=B. „ ＋ 362 M. 
and , 7781512504 ＋ 28 . 3 385 

© Example. What is the Solidity of. a Cube whoſe Side is 121 Inches and 


how many Buſhels of Malt will it comin 


$=2 9827854 | 


2g8 = 2 = I 2 and æ = 17716611 Inches. 1 . 5 4} 


—4,667476 141 | | 
Fiess 1 m 895; Buſhes 


FR R O P. xiv. 2 0 2 a | Rarallpipedon. : 5 


, 1 


put x = the Length, y = the Breadth, 5 = the Height or Depth. 
Then X + XY +H=Z. —3:6363880201 + K A K H= 6. | 
17 325497508917 Zn . V. 8 
* ly i * 888 . bs Me ; 
| Example. What is the Solidiry \ of a Cooled”: 120 Inches 1 bo Inches 
broad, and 42 Inches deep; z and how Jonny: Gallons of Beer will it hold? 2. 


X= 2,0791812 | e T 
Wo I »8388491 e To, | f - 
[yds 6232493 ys % 
fic. a 5,54x2796 and z = 347760 Inches. 
18 — 3.5497509 3 5 
| hw 5” - 


_ BE 3-0910305 and b = 123311914 Gallons, 


PRO P. XV. T 0 E 4 n Priſm, 


3 put g the Side of the Polygon. N= the Logarithm peculiar 1 to the 
Polygon taken from the Table Prop. V. and þ = the Height or Length 


of the Priſm. Toh 

Then 28+N+H=7Z. 2 3,6363880201 +28+N+H=6. G 

EEE, 2 6557556515 2 S ＋ N+HE=B. | 
—4,6674766748 2S8$+N+H=M. 

(if S the Numb. of Sides of the ate! TA * , and 2 EO 

NNW» N : 


- 
— 
5 ; "1 % F 

2» 


* : * 


The Dimenſions of all Figure whole Sly is required 1 in Gull or Buſhels, muſt be 
ow in Inches, 


Example 


(73) 
| Example. What is the Solidity of a 3 ns the Side of whoſe | 
Baſe is 18 Feet, and its Length 216 Feet? 


S =, 1,2552725 


2S= 2,5105450 
N = —1,6365006 
H = 2,3344338 


2 4.48 14994 and æ = 30303,96 Feet. 


: 2949, 


PRO P. XVI. To Meeſre « 4 Or. 
Put d = : the Diameter of the Baſe, and þ = the Lene or Ban. 


The, 8 
7 is —1,89508988 14 - 2 DTH Z. 
—3,5314779015 +2 B ＋ H= C. 
3, 4448407731 + 2 D HH= B. EE 
4.562 5665562 +2 DEH M. 
(if c = the Circumference, C . H=K, and —2,9007901360 hs 202 R) 
Then 2 r 4 * ol of | 


Example. er many Gallons of. "WY are contained in. a Cylinder, 
60 Inches long, and 24 in Diameter 25 ; 


, DS 1.38021 


2 D= = | Warn 
 H= 1,77815 
—344454 


83 9634 and & = * 252 Gallons. 


PROP. XVII. A a | 


Put 5 = the Side of its Baſe, N = the Logarithm taken from the Table 
in Prop. V. and h = the Height. * 


Then 2 8 - NL IL. 75 = Z. 
Put e = the flant erate and 7 the Number of Sides. 


Then & -7+ E525 77 = & and2S+ N= R, thenrpt=a. 


If the Pyramid be any where cut by a plane Parallel to its Baſe, (put » = 
the Side of. the Polygon at that ion, and h = the N of the 
PFruſtum, alſo let 2 L. e = C, and S X= D.) 
Then L. = N FL. 555 Log. of the Solidity of the Fruſtum. 


Again, if this Fruſtum be cut by a Diagonal Plane, (put 3S=F, 
3 X 2 7, 1 T7 R, and J. - + NS- IL. 5 =W.) 


Then V L. F = = Log. of the Solidity of the Greater Segment. 
And W f L. = = Log. of the Solidity of the Leſſer Segment. 


\ 


t EXAMPLES. 


(74) 
EXAMPLES. 


1. What is the Solidity of an Hexagonal Pyraxid, whoſe Hah is 180 
Inches, and the Side of its * 18 Inches ? 


IEC ES 21 > 
How 2 58:6 7 AED 


$= 1,2552725 185 F 


2 42 2,5103450 4 94 © as == bag feet =Y 
N= 0,4146 1909 5 | 
L. 60 =} b= 1,7781512 


oo 


Z = 47033481 and 2 = = = 50g0b, 6 liche. 


by What is is the Solidit ity 2 2 'Friftum * an Fexangular Pyramid, the 
Sides of whoſe * (ni are 18 An Wes N and the 


Height 120 ? 8 „ 
1 * 8 5 
0 
18 + 6= 24 {is Log TY 
* * 2 8 : F 150” wo 7 —— Fin 2 A f k 7 \ 25 en 3 - 


C= 4. ee and. c = 676. 


— & as ; 7 * 
LOTT „ — — 
# *. 4 * 6 SHO 247 XD & + 43 > 8 = * 
* = . 
_ 1,2852726 


** 0,7781512 
D= 2,0334237 ; and = = 108,ande—4= 468. 


L. — 12 2,675 
3 58 40 its Log. 1, 6020600 
* = = 0,4146519 


Z= 46869577 andz = = 48635,983 Inches. 


3. If the aue Fruſtum as in the laſt 8 cut by a 1 80 
Plane, hat are che Sol idities of the two Segments 1 


03. 4 1 


= 1,2552725 — 3 $= = F= 3,7695155 and f= 5832 


1 1 253344536 and 17 =2 216 
5 2 al A = => Pop te 61002711) © 
1 Tr mY ORE = * FFT 3.050355 dr == * 13293008, 
: [=o 12 Its Ar. Co. 20208188" 
ü e VN, 4146519 
„ . Ns = 1, 60206 


0937530 
Fr HEY 14 Ins Log. = 36729869" 


Log. of the Salidity of the great Seg, = 46105176 Its Number * 


e 906, 3686 Its Log. = 2,9573049 


Lag. of the Solidity of the Leſſer Seg. = 3;8948356 Its Numb, 7849,384 In. 
PROP. 


Ste 


* 2 . - 3 
ER . 7 
7 ZZZ ↄðxV a IC 8 
* * FN” „ CA OMB, ET 
85 N 7292 II 2 r e = * 1 wo _ 
{pho do By EEG ARE e 24 
- r 


(75) 
PROP. xv III. To. meſure a Com, 


Put 4 = the Diameter at Baſe, dd the : Height 
— 1,4179686267 45:2 D + H = 


Put e r ſlant Height, c = the Cirounference of the Baſe, L. Te ＋ E= 
K, and — . deer PO 2C= ee he r e e . 


7 and D ; on T) Then, ag 
—1,4179686267 wg CSolidiry * Fruſtum. 
24.9677 195184 a Fon 17" Gallons of Beer ee e therein. 
23,0543566468 H= Log. of the) Galions of Wine. . 0 
40854453015 Buſhels of Malt. | 8413 To 


Alſo, an men, DN 3 K 2 
LF; 3 FFT=RK, —— u += H= V.)] Then, 


W + Lf; = Log I ies ef hs ra 
52 0 Z. r e rf 1 _— a leſſer Segment, 
. 4 MP oe Bi fon 


. What is the Solidity of: a. Cone, the Diameter of whoſe Baſe is 18 
Inches, and the Height 180 


9 1,2552725 oe 


ry > — 


2 2 D = 2,5105450- OR 
= n . ; | 
e 1.479686 a ä 


oa 
_— 


+, 
— — \ 


Z= 431837862 and = = = 15268099 Inches. 
0 ee 15dig 


2. What is the Solidity of the Fruſtum of a Cone, the Diameter of whoſe 
parallel Ends are 48 Inches, and 24 Inches, and the Height ros Inches, alſo 
how mjany Buſhels of ann will it contain? | 


r 72 Ts Log: 18573325 „ 11 T 


7 2 = 2146650 and. = = 5184 


D 7,6612412 N Dae ee, — 
2 2380112 : 


* 


72 —52— and t = 1152 | 


— 


ente Solidity be required in Gallons, or Buſhels, uſe the ſame Logarithms as in the whole 
um. 


5 1 5 L 2. 


(36) 


L. 5 Ne = 3, 60552032 
| "H= 203342375 


ec 241756863 
2 2 5,5691290 and 2 114008, 17 Inches. 


1 08544530 
. 1172438957 ſa 1 = 53,0139 Babel. 


3. If the ** Fruſtum be cue by aDiagon Plane, what are the Soliditie 
of the vo Segments? E | | | 


= 1,6812412 and 3 D= Fiz 5,0437236 and f = 110592 
X 1, 3802 112 and 3 K g= 4, 1406336 and y 13824 


* 
a 79.164357 


Wer 


| 22 = 1H Y = 445921786 and r = 2 


7 5 — * 2 24 Its Ar. Co. = — 2,5197888 
H= 225254637 
677, oo 1,4479686 


W = m—_— 


LE ew tes = 7149 19834 Its Log. = 48542565 
Log. of the greater Seg. = = 4,92 1.54376 Its Number 84224,336 


| roi 25276, 166 Its Log, = = 07112 | 
Log: of the leſſer Seg. = 44738923 h Its Number g 


12 R E P. XIX. To dale huet cl. 


Put d the Diameter, a = the Superſicis or Art and, S the + Circumſerenc, 
Then, EILEEN 4 | 
0,497 1498727 + 2D=4 > = 412275490042 . 302 2 


— 1, 7189986223 ＋ 3 D= 2 | _ tx&aBoorg777 + 2 *= D 


— 1,5028501273 + 2 CA 3 17724509958 : & =C 
tx: 2,0534523735 Th 2 Z= Ge : : $x—329465476265 + 3 75 2 


EXAMPLES. 


1, What is the Solidity of a « Sphere whoſe Diameter is 24. Inches? 


D = 


(7) 


A 1, 38021 12 


D=4,1406336 
: —1,7189986 


Z 3,8596322 and = 7238, 227. 


2. What is the Solidity of a Sphere whoſe Circumference is 180 Inches? 
C=2,2552725 


3C=6 6,7658175 
— 2,2275490 


2 4,9933665 and z = 98484,168. 


1 What is the Solidity of a — * Superficies is 10313, 239 
hes ? 


— 40133951 


z3 A= = 12,0401853 
— 3»9465. 65476 0 


- 99.867329 
Z = 4, 9933665 and 2 = 98484, 168. 


PRO P. XX. To meaſure the Segment of a Sphere: 


put v s the Hei ght of the Segment, and x the Diameter of its Paſs 
— 1,8750612634 F K Y, and ee 3 


TT 
0 


Then — 1,7 189986223 
ä — 33553866424 (7 7.57 * FF. 
was 


* 3+2087495 I40 = 
— 43864752971 ＋ 5 = M 


r - 


1. What is the Solidity of a Segment of a Sphere, whoſe Height is 6 
Inches, and the Diameter of the Baſe is 20,7846 Inches, and how many 
Gallons of Beer will it hold? 


Y 


- 


X = 1,317742 


2 X=2,635484 - : : 2, 578181 
n | LV = 0,778151 


r=2, 2,510545 and y = 324,0. W= 12556302 and w = 360. 


» 


MN 
+ 
a 


(78) 


L. 3 Fw = 2,556302 SEED 3 3 


72 , 778151 | 1 1 5 
. Wn 7 1 5 (Inches. 
| 8 = 3, 053452 and 2 =a 130,972 
: | 3+334453 T FH —3, ad wo B S and 5 = 4,0105 
pet 2 . (Gallons. 

* 14 2 28.8 * 


2. If the 2 of the 8 be 24 ee and the Height of a Seg- 
ment which is cut therefrom be 18 Inches, what is its Solidity, and how ma- 
ny Gallons of Wine will it contain? 


— 
3 3 


d=24 and 3 d= 72 


| )/%%ͤͤ dd =9; 
, 3 dA —2 * = 4 Its og. 1556630 8 A 
. 1 et e 5 
| (1738999 = Z =3,785346 


5.912071 6 7275 4.066547 ! (and 2 = 610%, 254. 

| 3.355387 = G=13422234 | 
(and = 26,4363. 
P R O P. XXI. To meaſure the midde Zone f a Sphere. 


— 21X=7F, amd þ {he -Diſtabce -herweltn the Ends. 


M Then, ; 
—1,4179686267] — ——ů— 7 2 
F 

88544530153, ee 
5 8 ram. What is the Solidity of a Zone of thet Sphere, whoſe, Wer 5 iS 


20 Inches, the Length between the Ends 12 Inches, and the Diameter of 
the End 16 Inches? 


: . = 1,30103, and 1 E 2 „50206, and e 400, and 2 e=800 
=" 12204123 and 2 1 * F 2540245 and 4805. ke, 256 


15 t eden N 1056 
L. 2 ＋ F= 3,023664 | 1 
1 1,0% % 8 «& -- 8 4 
* 417969 | | 
f 1112 by WA 2: 550814 at and 2 85 galt ee VLOG - 3 . Ty : 


— 
2 
8 oy *. * 
Vi K. 11 i CA 1 18 ( 41 3 91 : 


I. fo meaſurt 4 Wal 


by 


TDA 


Put z ; = Tranſverſe, or longeſt Diameter, © $4 
'C = Conjugate, or ſhorreſt * Then, 7; * 


2 * * £ LI * 


18986223 ＋ a 255 8.1 


- ” 
. * 


If a Section be made by a Plane; parallel to the rufe Ds, put 
1 = the Height of the Segment. Then, 


: | Men cd og ach Of NR tte 45 
If 
IK. = 5 KS, | 73 | 


* 


®* To find the Solidity in Gallons or Buſhels, uſe the — given in Prop. XX. for the 
Segments of a Sphere. 


(79) 
If the Section be made by a Plane, parallel to- the conjugate Diameter, 
Then — 17 18999622; . 37 — 25 ＋ 2 Ho: ar 2 _m Z 


8 What is the Solidity of a Spheroid, whoſe cranfvrſe Diameter 
is 24 Inches, and Conjugate 18? 


— 


.C= 1,2352725 | 


2 C = 2, 5 106450 
T = 1,3802112 
— 1,7189986 


32 36097540 and Z = 4071,504 Inches, 


of 


- R O P. XXIII. To meaſure the Middle Zone yy a Spberoid. 


NT 
. 


Put x the al] at the End, my. Ha = the Diſtance between the Ends, 
4 4 wo E, and 2 X= F, then p | 


— 1,4179686267 8 Z 
469077195708 1 . 
— 30543506468 f 


— 40854453015). M 


Example. Let a Caſk, whoſe Bung Diameter (c) is 40 Inches, Head or 
End Diameter (x) is 30 Inches, and Length between the Ends, (b) is 54 
Inches, be ſuppoſed to be the Middle Zone of a Spheroid, what is its con- 
tent in Inches, Wine and Beer ? | 


=1,6020600 and 2 CS E 3,2041200 and e= 1600". 23200 
X= Neon and 2 Xu t and f= _ 


20 Lie 


* 


55 T 

- © H=1,7323938 3 e and z=57962,292 
5,3451777 e G=2,3995343 and g= 50, 91943 

; — 49677195 = B=2,3 55e and b=204,54039 


P R O P. XXIV. To meaſure a . Conoid. 


Put d the Diameter of its Baſe, or greateſt Orlinare, 
5 = the Height or Axis of the CORDS... 


| — 115940598857 Fe D+H= = Ke 


Zxenple What is the Solidi ity of a Paribolic Conoid, whoſe Baſe i is 20 
Inches | in e and TONE" N 


- D = 


(%) 


= 1,3010300 | 


2 D=2,6020600 


OE 1,5940599 


3,2753011 Nada 1884, 955 Inches. 


P R 0 P. XXV. To meaſure the Fruſtum of a Parabolic Conoid. 


Put x = the Diameter of the Section, 5 = the 85 of the Fruſtum, 
2 DS E and 2X=F. Then 


— 1, 5940598857 2 
eee 
— 32304479058 0 Of. 


Example. There is a Caſk ſuppoſed to conſiſt of 2 1 Fuſtums of Pa- 
rabolic Conoids join'd at their Baſes) whoſe Bung Diameter (a) is 40 Inches, 
its Head Diameter (*) is 30, and Diſtance of the Ends (+5) 5 43 Whatis its 


Content in Inches, Wine and Beer? 


D= 1,6020600 and 2 D E = 3,2041200 and e = 1600 
X= n and 2 X= Fr 2, 9542424 and f= goo 


: e ＋F = 2 500 
L. TF 33979400 
'— H=1,7323938 [— 1,5949599 =Z =4,7243937 and z = 53014438 
51303335 — 3,2304479 =G=2,3607817 _ 22949948 


_ 1438 108 * = eee and þ = 187,99426 


P R O P. XXVI. To meaſure a Parabolic Spindle. 


Put d= the Diameter of its greateſt Circle 
and þ= the Length, then 


— 1, 6220886094 ＋ 2D T” H = "9H 


Example. What is the Solidity of a Parabolic Spindle whoſe Length is 16 
e, and the Diameter of its — Circle 20 o Inches ? 


D = 1 3010300 


2 D=2,6020600 
H = 1, 5563025 
ness 


Z= 3, 7804511 and 2=6031,858 Inches, 


7 R OP. XXVII. To meals the middle Zone or 2 Fs 4 
Parabolic Sindit. 


Put x the Diameter of the End, and 5 the 1 of the * 
COS E, 2 X=F, and 2 L. Tr K. Then 


2 — 1, 417968626 2 
49677196184 TL. 2e+/— & 1 > 
un N 
Example. 


* . N o/c 57 . 
— 2 * ee Hy 2 ME IO £4 A 8 - . 
* 3 oa Ben's . r , HET I 2 — bir” II ue A REINA By . 
% h 


"JM. 


Exam. There is a Caſk, a; ary to be the middle Zone of a Parabolic 
' Spindle, whoſe Bung Diameter (4) is 40 Inches, the End Diameter 3o, and 
the Length 54 Inches, what is its Content in Inches, Wine, and Beer ? | 


D = 1,6020600 Dr 32041200, and e 1600. 26 3200 
X= 1,4771212 2 X= Fg 2,9542424, and f — = goo 


8 rh 26 7 =4100 
TL. 7=75=1,0000000 2 L. 7=#=K=2,0000000, and 100 f = 40 


2e+f— 8 K 4060 
L. a ==, 6085266 | : 
H= 1, 7323938 | 
6,3409198 +4 —3,0543566=6G=2,3952764 & g=248,47139 
(| —429677195=B=2, 3086393 & b=203,53507 


p R O P. XXVIIL To meaſure Cacks univerſalh. 


Put f = the Bung Diameter; 4 = the Head Diameter; # = a Diameter, 
taken exactly between Bung and Head; » = the Length of the Caſk ; 
- alſo, 2 FC, 2 H=D, and 2 N= E. Then, e 


- 


—1,1169386310 | 1 *· 
4, 75332665711 * LI TA =} G 
—4,6666895227 B 


| Exam. Suppoſe a Caſk 40 Inches long (x), whoſe Diameters are as follow, 
F = 32, 5 = 26, and n = 30,4 Inches, how many Gallons of Beer will it 
contain? | | | 


F = 1, 50818. 2 Fg 3,01030 = C, and c=1024; H = 1,41497 +. 
2 H 2, 82994 = D, and d= 676; N= 1, 48287 . 2 N=2,96574= 
E and e 924, 16. 4 e = 3696, 64. And 1024 + 676 + 3696,64 = 
5396,64. Then, —4, 66669 ＋ (L. 3396,64 =) 3, 73212 + (X =) 
1, 60206 = 2,00087 = B and þ = 100,201. © Dos 


P R O P. XXIX. To Meaſure an Hyperbola. 


Put : = the Tranſverſe Diameter, x = the Abſciſſa, and y = the Ordinate; 
| of 
Alſo L. Tir TC. X+T=D; = 2. T= NV. N4T 


= E; 15-2452e=f. Then, — 1, 7601555 ＋ 2 T+Y +N 


1 
L. F = A, ande —=b=a, 


+ 


* 8 Exam. 


CM) 


Bram. What is the Area of an mae * er ge 18 90 ab. 
ſcfſa 20, and * 12 lnches 7 , : 


(L. =T IF =) 1.9980 + r=) Ck = _= 47758 = C and ? 200 3 
(= 1300000 7; ( (T =) —2,52288 = —1,52288 = Dandd=0,3z; 


lt 3o +10.) 1,60206 ＋ (A =) 1,00000 = 246026 = 2 N, and N=" 

_ 1,30103, and N= ——2,69897 3 (N=) 130103 +(T =) —2;52288 = 

EA —1,82391 = E ande=0,6; 1 ＋ (2x4 =) 6 © (2xe=)x1 1,7 —= _ 2} 

f, and Fr 0,47712, and L. F=—1,67863; —1,76016 +(2T=) 

2, 95424 + (7 =) 21,07918+(M=) ny pe ＋ (L. F=)—1,67863 

22, 17119 = Hand þ= „3177. Then (e 8 300 —(b=) 148,317 
her * 8 vo ; 


P R of P. XXX. To naue. an Srl: mid. 


Fur * the Abe, y the Ordinate, S the Tranſverſe. Then, 
—1,1169386310 =>. STS l. TXT 222. 


Exam. What is the Solidity of an Hyperbolic Conoid, whoſe Tranſverſe 
is 30, Abſciſſa 10, and Ordinate 12 Inches? 


| —1,1169386 AY | . 
5 2,0413927 = L. —= 
2, 3979400 = . 30 þ10 
1, 0000000 = 
2, 1583624 =2 7 


2,7146337 = Z and z = 513,362. 
7 R 0 P XXXI. To find the Side of a-Cube . in Solidity to any of 
| the before- mentioned Figures. 
r ade of the Pigne 
f Then, 8 I Z. 


ow. What i is the Side of a Cube "GOP in Solidity, to a Sphere whoſe 
Diameter is 24 Inches ? 


Z = 38596322 (See Examp. 1. Prop. XIX.) 
$=4 Z = 1,2866441 and 2 = 19,3439 Inches. 


PRO P. XXXII. Like Solids are in Projurtien to each other, as the 
Cubes of their fimilar Dimenfions. . 


Par 7 }= the nil Lines in eno Sali F = their OY | 


Then X=3N+2+3 -E l 


— 


„„ 1 | 


 Examp. 1. What is the Weight of a Cannon · Bal whoſe Diameter is 
7 1 Inches i) ſuppoſing one of 4 eee 13484 1 . (a)? 3 
L N= 0,889g0 and 2 N= 2.6659 

Z = 1, 13633 


ede and 3Y==—2,19382 2 
— 


_X= 1599805 and x = = 996552, bh, 


13 2. 1 a Cubical Block of Marble, whoſe Side is 33 6 . 
coſt 84 /. E). what is the Side of ſuch a Block as will oſt 53764 * i 


1 
30.1 
9 80.1 


M = 0,54407 and 3 M= 1 Gann 
| = 3473940. 
3 = 2, 7572 


302343839 


NS n and #= 14 Feet, 


| Sa 


MISCELLANEOUS PROBLEMS. 
1. Between 2 given Numbers, to find any Number of mean Propor- 


tionals. : 


Put 4 the 2 Number; and the De, n= = the Number . 85 


Then 28 . and D & Log. of if Mean from 4; D+2R=2d, 5 
"Or B- + B = Log, of it Mean from #3 BAR ad. eas. 


Hens. F ind 4 Mean Ferne benren, 112 and 524488, - 


B= 5,71957 © 
D=—3229073. 


N 5) 350100 0,60206 = R. 


D = 2,70927 
'R ä 


Log. of the 1ſt Mean. = 3, 31133 ans the iſt Mean. = 2048, 

: | R = o, 600 1 | | 

Log. of the ad Mean. = 3,91399 —— 2d Mean, = = ee 105 
= 0, 60206 


Log: of the 30 Mean. = 4,51545 3d Mean. = 32768 e 


O, 60206 74 AS [be 3:22: 


Log. of the 1 Mean. = 3, 11751 — 4th Mean. = 131072 
| = 0,60206 


B = 5,71957 4 
| 1 4 


Or B= 


(84) 
5.71957 


Tees 


3 of the if bi. = 5511751 and the it Mean, = = = 131072 
R= gere. EP EY 
Log. of the 2d Mean, = = 451545 — 2d Mean. = 32768 
| * 8 5 
Log. c of the 00 — | 3,91 339 3d Mean, = 8192 
0 ee. e 
15 Pg an Mean, = 3,31133 "4th Mean. = 2048 
R==—1,39794 . 1 
D = 2,0 


2. Let o. 1.2. 8 FE &c. to 1, be en continued, and on IT 17 : 
+ 2" +3" + 4, Se. pm ==. 


Then, S = N LF TIL m 1 


3. To divide the Number (5) into 2 rg * (x and =), that *. X 2" 
may be the greateſt Number poſſible. 


8 
2* i 


And x: z:: 7:56 


m N 5 


me 


AS 


EI 
m* Xx „ 


And x: 2: 1:5 


And x:. 5 


x and > | 


And x: z:: 1:34 


XS MB LA. * Z=N 1+ B Tha = 
Let requiri Then, 
yu ＋ 2. TAY" I * (If n R 6 and m S / / 
Andx:2::ris x and = — and 2 __— 
SEES en ) 

And: Z: 27:4 OE Tor 2 W eas = — 121 — — 4 
v * =], | „RIAS ' | . 
* and æ X = 

And: x:: 1:34 X 2 d 2 1 i 
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Diff. 443 = < 44 88 131 175 219 263 307 35 39 

| a } 4 9 15 22 2 31 35 3 
1 FFC Ul A =; 5 Ho 8 j 

| Y *goot- 5 


Lern, from ,28000 ts 28339. Numb, from 0034607179 to 19203924947) 


. e 4 5 F 
28001905. 4607179 N 5923471 5 wane + Peg 7239853 678667 07s 1749106556326 

7 84 941 8.04 34 44} 
3117647 506491189544 17 TG +. 2506290Þ2945226 


4388.55 65 85 95] 9.05615 25 35 45 
280201906. e 4262093 7010695 14003515579051 — 45707308961007335136 


9 3 47 
BY 953047 109969568 040867 847793 een HE: 


77 7 . TH.  - #7 3 48] 

3943532 348271 1013921 8983/4 361096 #500305 5239523 567875 26117991 

68] 78 83 ogs| 2,08 5949 

28051907. 0 0 8 75 5555 abe 510935 

9 70  % og 3.70 30 5 

1908. oy 65 eee epi 3586598 026019 545 904891 
4393, 


90 - 4,01 11 21 31 | 
1750 


* 


WW 


,2807|1908.;5 344342 578380 22327 510662757 7102248,7541750.7981262j842078 886031 
4394.01 7¹ 81] 92 5.02 12 22 32 42 52 
"5s 1058129 1497722 1937325 2376938 281656213256195]3695839] 


280801908. 973941017897 
4395.6 295 73 83] - 93 13 23 33 43 
1909. 4135492457515 es + 5454514 589420863339126773627721 3351765308 
4396.04] 7 94. 7.0 14 35 | 
281001909. 85 32586897235 1941212 in 731512 1755 TörrrbgEG S698 490835 
413 97,65 8% 95j10%8,05 16 b 46 56 
1910. 2930991137055 387043 25032144690213|5130124'5570041 009968[0449905P88g985 3 
4398 456 97] 59407 17 27 37 47 $7 
,2812 1910. 7329810776977 5209756 649743 9089741 9529749 9969768 499796 849835] 289883 
| 4399.6 78 98. 400.0 18j 281 4 55 
90 I. 1729942 2170011 ae 3050179 3499279 3930388 4370508 biel 71525077715690927 
4400, 79 09]... 3,09) 19! 3 4 5 50 
281401911. -61310876571257 7011430451628 8918198330040 877226 ere 
. 440120 9 90 | 1 31 41 g1|2: 61 
ſ-281511912. 1 1711413799] F54091(22943992734705 31750271361 53604055703 156055 


— 


2811 


— 


2813 


ö 4402. 5 g2] 3,02 32 42 5 
5281601912. 493641 ee 2575686667971713838; St” ME 264 an 
4 


83 13 24 44 
28171912. 6345805 55048107 221 = 0662058 I 182 4 543078 1983035 2424139 286468 3305235 


. 


45 
„281811913. 7 1, 86381 1526955 7 5508168 5948786 63% 830049 both 711353 
| 4405.7 86 / 6.06 16 26 37 47 57 657 
28191913. 8152020 b 9033335967408; 991479955555 0796236 gr 23697 91167772301 16498 | 
4406,77 W184 28] 38 58] 59 
„282001914. 2559250 3000089 344081863881 55 520407 55644915 3 65 26625 
20 0 


1 


| ol JJ 99 4 o| 
28211914. 9874/408355 7849265 3290168 873 10779171998 9612929Þ053870,0494821 0935783 

| 4408.80 90 21] 31 4115: 51 61 7 
bet 1376755 un eee egg 3581765 9370 63841 19045945345959) 
1915. A. oz 6228113666920 7110310/7551424 IEP. 8433682 be te sds bsy 

8 | 4410,83 93 1.04 I 2 34 54 65 7 

28241916. 019832 10639506 108070101 521 196312112404347;2845 583 3286829 372808 54169351 
| | 15 25 3 4 56 66 76 


2823 


4411,B5| 9 2805 


1916. ies 5051914 54932106934 7737 58345817162 7258499 7699846 8141 1 
5 


52825 

12 O 1 

. 5 465338 5 G3 Sortasb4125099016paggienngt 2555340 o2996809| 

| 4413,8 98 19 39 49 59] 80 

1917. 3438283879779 895204309 564584 608738 152893. 697049 7412063 
4414.90 5,00 30 41 . 81 

1917. 7853645[8295236 


,2827 


— hdie,. bes. Me EI 


,2828 n 050334610944999 1386661 1828334 
4415.91 6.02 328:— 42 52) 63 73 
28291918. 22700177 1171003 15341453 595 127403685 144785 85 192009 136208968038 bez 
CCC 3444 
2830 1918. 6687407% 129202 a es 84546478896483 FEE 5 TED G97; 
4417.95] 8.05 5 35 46 
283101919. 1 N 97115 1989617 243153 287340113315398 37575 1199303 e 5083249 | 
4639.97. 9 17 37 47 | 
[,2832|1919. 55252313967236 phe” 85126; pee upp enden 5035% 
4419.98] 20. od 20 39 72 | 
283311919 .994507cþ038777c bees 27201 1714141|2150282 2598433 3940554 348276 3924967 
, 10: 10 e 
| (439 44 88] 132 176] 219 wy 5 351 15 : 
940 © )44 88 132 17 220 3088 352 396 
Diff. 441 88 132 17 220 — 309 353 397 


| +42) & 44 880 133] 177 221] 265 30g} 354 398 
9 13 18 22 2 31 35 40 
| ; 


. — ͤQͤuf ̃ .... $6 7. 8. | 9 


— 


Numbers from 19199945679 70 193 50402 2 364, 


Log: | 
52833 
þ2834 
2835 
„2836 


2837 


283 
2839 
2840 
p84 
284 


Tpgerithm: from ,28 3307 to 12 $669. 
6 2 3 ELL TS 

1919. 9945679038777 829890 27201 1714141]2156282/25984331304059413482766[3924947 
4421. 00020: 10 20 31 7 

1920. 4367 139480934 525155256937 578251[7020504[746276717905040]8347324 
4422,02 12 3 63 73 8 

1920. 8789617923 1921 674235 22095 98595 3283332770718 
4423.04 I 3 5 8 

1921. 3213114365519 8 $4036! (99279 54252 . 310167575 2644/195132 
4424.0 2 7 7 

1921, 7637629 808013 1202 651820 1 8 2928270735 3961117797511620564 
4425.07 18 28 38 


3833662 


1922. e 250577 1 5 12647 19973 5161 655 
4426,09' 
7033759140137 


* 
4 50 
1922. Gig 16693444 375149781788, 26062 38 
4427.11 5 2 6 7 
1923 O91 522 136010 n 22457 „ 3574322 
4428. 4 95 
1923. 5345881 bp 231752667465 11760 


5 4 7 { ER 

47560560 800352 eee 
4429.15 4 50 5 

1923. ee 110457 1547024 


87 9 
6138 1990652243375 W 331991 
4430,17 4 48 


78 


52843 
2844 
52845 


924. 42 1 — 50923 97 553551497866 
4431.19 29 5 
1924. e 524231 967472p410724 
4432.21 31 42 520662 7 
1925. N 3957 108440045 843806528717 573055 
44 7 


4433.23 3 5 
528461925. e 8391 ae 1, 721374016485 1106083371105183411495 342 
4434.2 4 7 2 
28471926. 2387838237 * 3269473 + abt ct 1781504376715487 
4437.28 3 48 8 
„284801926. 637459568 18225726186 „ 36527948021 
4436.39 4 50 71 1 gn 7, 2 
28491927. 8113531255085 ä 586342303011 3473897 3917691 36149 $0508 
4437.32 52 73 83 93% 8.03 I 
28 501927. 5249132;5692966[01 3681 658066: 702453 746840517912290835018518800091 Bis. 
4438.34 65 75] 85 95] 9.0 26 
285 111927. 968793 3013186905758 166019772 463739 1907173507042795702323971 3083728 
4439368 4 5 Of 47 87 2A 49,08 
285201928. 4127756,45717956015844$459903 af: = 34805 110792141 7236241 6803518124471 
| 4449,38 49 59 69 go]___ 1,00 30 
52853 1928. 8568602 9012743 e FEET 9 . 2122015566237 
| 4441.41 __— 82 2,02 I2 23 33 
,285411929- 3010470345473 wf 787504 52317867608 120387P564702 oog 
285 51929. 54833628977 8342063 $7864: 230805 675191ſo119588 56399 1008411145283 | 
4443.45] 5 66 90130: 17 
28566930. 1897276 eee, 323065 $67512 1196174564 110þ008625 45314 589767 
4444.4 5 4 
þ285711930- ee, 23132 767502047 8565067009668 454279 199998901 43533 
70 321: | 
28581931. 0788170123282 een e ee pe 345681 —— 
4446.52 oy "va I 2 
»2859}1931- 5235161 11507991 12466569450 0142450 e esa poser nne 9238323 
4447.55 5 75 : 
„28601931. 9683170p128027Þ57289; 017773 Pa „ 3242315368725 
4448.57 67 78 98. 9,08 29 
286101932. 41322044577 1635022133 Ws 5912104. 3571058021 1017247137 69216 F3$7200 
4449.6 70 80 9 o.01 21 31 
„28621932. 858226 27324947239 91747903 e WED an 1 16979124 Z 14304 2589100 
| 4459,02] 73 83 9313:*_1,03] 13 3 ' 
,286311933- 3933345[3478509[3923684[4368869[4814065 Turn Ta” 149713[65949497040196 
445 1.60 75 5 95 2.0 8 9 1 
28641933. 7485453793072 375999 n eee 60253804877 149322 
4452.67 77 988 3,08 184. 29 329 4 5 
286511934- 193858 239395 . 327472 37201264165537(4610958505638 5083 6947265 
4453.7 gol 4, „ 41 2 
e T0 0s POP Toon PT. 7729192 3174695[8620205 90657 3295 1126 . 
07 4454.7 82 93!___5,93 13. 24 341 4 HE 
1443] 2 (44 8, 233] 177] 221 2660 310 354 25 
Diff. 444] 344 89 133 17 222 266] 311 355 400 
445 & C044 9] „% 17% 34 an none 350} : 4 
4 9 13 I 22 . BaHs 1, 36, 4 
2 | HE: 2 | 23 B 4 | [5 1 : 7 [ - | 9 


2 f . — 2. Numb. from "9240399745 to 194979970345 


ESL, 


12860 19 eb 878777 525 


4454.72 i 
286711935. 847929 29350. 173908 
4455.75 85] 95 
9 15304146 n Bhe" 


28691935. e 065 294 ie 


287001936. 4215635 
4458.8 


vo | 


801043 


52871 1936. 1555 572701. 95709106 651 0. 462933 doc 55 1354996 G8 
5 8677: 20 47 37 7 
2872 1937 1870 5853 13 434 7756 FOR 369 8966 "Toys * . 107082 9171544 
39 | 1 
52573035. e | 25 gag 8 39195 $5415; 831647 


2,01 11 
267 1938. e 2509254 95555855 


248: p 63 7 | 
1874 1848197 ; 9712079973 
5 | 


7 35 
287511938. — 435 © 72756419163 1865574 $31 200687 54 . 544297 
6 0 3 Fl 8 $19.» 79 8 
44239 4,07 27 7 4 5 
91437288 188 75 15 127768, 1 3609935ft1 10496 35876 
71 


5 a 9354 m_ bee pee f 7602 


9 
Abe 186355 503 10 s wee, 


5420 3761 
5 — 17732866 37 2 1236 518195 g64gs| 3411875 


59 9. 
09558. 01109343211 9599 4.65735 ; J-4343s {288134 
1 41 this 62 72] 93} 2.0. 
i6604.15 616461 5563556 5010581 ge og 547420 35153 


3: 
222383 


81194. 3328345137753: 0 

79.13 . 55 65 75] 2 
Pg 860 18710146324 5974726 0346; .cloa8 17 2928979137616 1823363 

e oth iGo hers the 5 92 
„288301972. 227057 127 17790231650211z6: we 450677 354045 3 848616 loves 
. 72.10 « 4© 50 91 3.0 12 
2884942. 67432307 19055 317037 B85[Bofg ant 5228620 i 7319 $74704j2322098[0769503 
WY. 33 94 4,05 8 
381943. — 166454 92 1117½ ese, 00668 4541 [3901643 1434911 0 . 

4 9 


Abe 


see IT end ; 55851 85655 88245525 gas Te 


39 70 | 
0 Ok 98797514056 sag 3 3748726 3 
14 24 


33 
4963 59875 64351650 8829417; 330787 nde 2263308674147] 
27 
155 [136126 591 8091 56 Lane, ere 


30 
rss kre : 136615 1846327032055] 
80,03 an. 23j_: . 34 
769108 W [1665330 113457 


20 


37 
147060Þ595 290} 
i 30 


VP IIO—_ 


- 1946.743530 1 
| 4452.50 
4947. 15264g8 197485: 


X 4483.5. 
| 2895 1947. 3 6. bs Bac 
4484.5 


: 33 
6775 665199511361 s 


*. 95] 4.05 15 6 
3735599 78043 Pr 9701395 914991 05984436 046984] 
98 29 3948: 50 


- 


* Hep 4435, 2 43 53 
| 4495« | 9 
28971948. 4981599543026 $79936932762 17631 19942 
4486, 7 4 7,05 15 2], 30 4 56 
„28981948. Hg 91746503 081 go 26382 71263 base 2610283305912 507977 


8,09] +06 


9949 1 5 0 


* * W i. A. 


Eee From 29000 10 29339 Numb. from: 19498445997 19651241823 


4490.7 


2902 1950. 7427432787661 


: 2857 — 


52930 
1.2931 


2933 


e 2 


* 


4521.9 


1963. woes 954554 
4520 
1963. Lap tne UI. 


2. 


6009 77 
4522.9. 
1964. 7169866 7622264 


OO 


a 0 # + 2 3 
29031951 229 7 236898, 1827832675 e isst * 
VVV 
29051952. 0907340 1356831118063 8 2705365 ol . 
29061952 e650 3019, ee 97 
29071952. 50 a 79852 1245245 ed Mabe 
.2908ʃ1953 4396504434036 529617 574599 ME OW 7095527 7545390 
7777 
29101954. 525% 5 2945851474461 A” a” 1 
29111954 E 34522 8795 343024547 . ”— 
|,29121955. ee -i, 3747375 werfe rt 
nos 6899329734964 179996 8250419887006 Pe 6: oe 7: wr 
| nor VEE et ry 275428 * oy 55 g Ho my 1 
29787956 5907679635820 8 a: 861099 Gets $12185962794 
$29161957- 4134156864493: 468 DA een eee o1875 oo 
[.29171957- (gro139;370928 gs 72318 eee 554 an 
Lois 1957. 7 eee 7 123141 ee aer 34 jet 
229191957 OE I 191 62664265; 70936607 544 5s -_ 
ER Th 3433370799904Þ250991 e e 15 25 irs 
[9211959 295760134088 259970 B's 505 ng? 5664715 115927 5 IMEEM 3 - 
ee e $3721436823 17p2747026725997 1017 
ee ee ba 333073 e dose 
ee el eee, 7 je 
55 57. rot 1755146332 wee e e 507 85 
Fe 315% 7885 1 v passt p 3004986897h 14152 8755 
ee e 99880 „ 2304019]27$5836420767 659518 wn 
292 1 72% 39 tresor Si 172660 = hi; . 
es th 9510 5 pe | dig 33401 $9047 4249017945302246574 269 : 5¹⁸ 1 


6555 eee, 55 
27 
3291 
1 


8 
63 73 83 
265101 717478 
67 77 87 
336871 7293421241823 


4523.98] 4,08 29 4⁰ 50 60ʃ5:- 71 81 92 

= 449] 5 C45 9% 13 1 224] 269] 37 359 107 
| Diff. \ 450] 9045 1 135 18 225 270 17 300 405 

| 451] K 945 90 135 18 225 271 316 301[ 406 

+ 452 45 90 136 181 2260]. 271 316 362 407 

| | 4 9 14 I 23 27 32 30 41! 
| | | -0- 


1 6.08 


2 


2333 1964. ITY 


4532,32 


es 1141936567488 


, 4 53 | 4 OF] . 
1968. 7927435 Farr! 23" "lad ne 064 2 1 W 15544 
47 5 


{2750907 728579 [7940725635575 A * 
7] 8 93] 5,03 
, 88 ba 6/4 

9 = 
Rm 800425], NIN 65296 
Gange nee Ie * ee e 
3330361 moe esse, Gen 


14711 * 3821624] 
062480 167843 


971. 213 1 
4540.68) 
IE 
972. 876955519 
4542,77 


454305 


60097 30055047 6508051 5952025 


( PIE Fra): EEE | 
84 5 
2. 594359 lo b 


36 
7 2864907 319048 773199] 
bee, 7861038 


1 
1958656ʃ2 


1973. 33 727. 76717 arr56g 4675971 9771 ben a 
| | 5 


550,10 


415 8e 1493364 


3 63 
599695451 T mY 7499641 586437 1 7058 7742 
47]. 57 

1976. eder Serre Der 2414517 7 


569309 8 
5 6530 Parse 875629 
4 25 6 
29601976. 9696401015 1621 He 16620 151 
2961977. 4490664743905 15972 

4 


33080 735994 9241198 
7 77 2.09 
5 9726031242787 die" 333949 
7 | 3.0 
* 52576698116 43635 69 553 


4556.3 


| en ess 1991002 bse. 
92 


1978. 855848137 . bn (17974 EET 3 5764 FOTO 


| + | 
(-2965]:979- 24702142]292595 338177 38 
| HE 


4 | { 
851579 93974776337 If 25 


DIY 


nm 2 29600 7 to EEE. Numb 


* 


"from 19797028122 7o 19952163729 


MH 28 OY HO 


i Oo 
2966[1979- 7028122748 975 5585 395 


4967 085 52 0 2044034 ede E 47095 850955 


9691981. 55514 e * 076571 
2970 1981. e eg e 8 
71 1981. es 6285 ng 
11982. 4397625 4857198 6585 ee 522360 668012 
4 Bg che 
3982. e or 

1983.35 gc 596539 
51988. 86h ehe en 


| 2968þg80. 84509 555 773876 427488 


4500, 


78 
J JO Sek: 


4.0 10 


21 31] 


655867 P7%9239 ; 75 
{259 (99930 5556029 N 


7( p46698;92386 5908064 
394: 47 


gil 9.01 80: 


3229 . 677977 5235 
27 


888 i 99339721 
2 3 45 


3 27 5 
Boo! 24046438 392070 377955 


53] 
3901515635775 3 


42 1 


3 $7] 
0 566077593202 804975 gobgay 


2 52 63 
vac: + 2215919926158 3 
57 6 79 
455 96 96726246 718301 117039784 
52 63 73 84 
58 0943272120800 
$7 7 9 


4557.9 


8 1984. 88708 777 
808 
10 7234453 9 


550 1986. 09491731 406494|1863825 232110767 
x 


FL 


0 7 
1987. EZ 5131007558865. 046315 650398 
| „ 


＋ on 
e 
47 


4568.99]. aue 


3148473 54 
262084 Ireen 317633 


45 72A 


4573.20 
111986. 552285; 5980275 4377155895162 

4574. 7 
2987. 0097585] 0555216 "A 1470216 


741934978: 


5 5 632047 56777459 
0 73 94 
5639 433707 0890786 134787 


6687 505 918255406 55 

90 10 21 

53758129421574 
26 

8334758 79247 
21 


A 
o 
* | 
- 


TEL 8 


f 
198g. = 551 44513] 390315 
| 4 
1989. 77 1 eb 440 
1990. 2150223 360849: n+ c 
82.6 


E 457 47 58 

12984/1987. 925081 of 9707053 ke 10 ot 

J.. A 4577.4 

29851988. 3828104 

e | | 24. 

49861988. 54070588 [= 55 He 12 
| 80,0 


4579.58 
0 Fi 361260 519358 
1. 0 
894263 940082598, 
2,00 


98336 44: a 


4581.6 


5 
1990. 6733390719776, 23 eee 
— 2 222 8 


9 ; 
| Thr 54625 291244 537086 


9039. 91725 © 


199005 


0 25 [749117 27949109 


I1 2 42 
154926 [wenn ZO07090C 5 9000 
16 26 48 


37 
5561 99689 C __ 
210 


109957 


99 r. 131761 277092345 ; | 


1992 507661566356 5994220 4530; 
[992-9 5061012396 5 


| ,2997 


4584, 80] gaf 5,01] 22 
1991. 545 8 64 92007 3727 Wh 73729 


4585.86 8 | 
1992. ET 7916 4 1865331 32405 TY 


70 13 


41058328 
—— IN 


8 


21381 


4 

r 30 
1 
| 71415905 17828 
65 7 


45911] 25] 354: 4 & 67 
994 343074 895962 set 527368 573294 


93] 1,03 
251833 2977533 


0005 


860 


= * 30000 7 to. 30339. Numbers from 199526231 50 10 EET, 
b dn XS# eee 


Log. 


7330203 , ph. 0 
5 7 ; #4. 33 44 
ts 1928380238 30 6794814227 2 
18] — 22 
6845067 6450652761 Ga 754759 11 
71 8 600 03 
0066783 270 158799 ag eee 503 
ee 


"SIM 
526908 pag 15946 badet 1109879757010. 803034 
PN 19 "OY TIT T9 
7555 33168 | 5520 2522901712611 


3, 211 31 44 83 
1999. ee 93515 $395 560585 5976631645) 7168; 12372 
|_| 460384 400) __ e 
4, 301001999. 8618696 (607250951255 99178 | 
4604.90 
4.301 . A 59 506652 3597166987817 
7 4005. 7 
3 A ara 2912 ee e 105566 15164 
| 4607,03 450 5 Wen 
4.301 30001. 2439025 1813244742175 2030325 | 124792658568 
4608,09| 4 51 62 9. 
„ 3014%½001. 70465 I? 84293 0 pas $12238Þ 734206[1195205 
1 46 09,15 2 25 3 4 


3 


610,21 7 95 
1114758572645 aasee 149501 


I, 


e/2002, 1656216 W 3578268 way? 3509303390142 TT e e 


5021 180417430 


' g a 
| 4 8 2 48 O | 2,01 3. 23 
. 3017/2003. o8 78g 1329836 en 262384 73650318492 646212 1975 56881 5030135 
— 4 by 5 
5 , 301 02003. 549145. 595280364141 ; 87551 1336886 79826 dase rel 1824789643902 
4613.39] _ 50 341 29 93 35] 
,301912004. 01053 3710566783 e 148970 9611Bg2412673374172933668 3797201 4258732 
p [-___ 4614.46] 50 _©7 7 85] 292 31 41 
5302002004. 4720274]5181 3881010496216566546 7028140174 8974 7951301 e 
4615.52 4 5 | 580 
| ,3021 004. 9356: 272197979 6ooſp72127 seo greez est e 56810 W W 
| 16,58 95 1.38 7,01 43]. 54 
|, 2022/2005. 395353 | 48 53386 580045 76262264 724082 185g PP $47749 5109599 
4917 07 
[,3023]2005- 8570 — 419007880921 aun 1804950 eee, 
18.71 | * 13 "OZ 
, 3024/2006. Cents 676% ps 1215038621 550064 5964671 4247s #678 7343827] 
= | 731 


4622.96] 3.07 3 
3028 2008. Nr 2140445 260285 306528 352771 399016 5262 elfe ee 
24.03 2 
neh $4034 12 ts 


53029 2008. 6302551 


c | Se 5 DET Tr 1970037 
; | . 1 267: 79 
T xo. 2432210894 | 2810410 74327 =, pen 1300351592311 
| 4621.90 33 650 75 
| e, 007.-705459717516893[7979201 8441518 8903847 366186 828550 . 753205 1995049 
I 


„30302 28126130 
9 30 | oo 2 2 f 
5 


2009. 888670 
3032 
. 4628.29 


4627.22 
2010. e 0 
3033 2010. — 1242 1 73712 8897804) 
— L 32 
FIN 9 


414 


* — 1 
Sz 


FAIT ES.» 


Log. 


2 =Y 11 om a nd 


7 


Eerie "from ,30330 10 30669. Numb. from 20104071242 Þ 20202350732, | 


303. 


3033 2010. 481 1272274778 


4629.3 
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hes 8760,33] 34 74 94 1.14 345 54 75]. 95] 2.15 
|+5304/3805. 39725001484873515724991]p601266/747756 8353878 923021401065 701982947]1859343 
__ 8762,35| 8 2 25 3446 36] __566:- 76 97]_| 4.7 
 |,5805/3806. #75709 3612197|4488654|5365131|6241629]7118147]7994685 Ay 974782110624419 
704.37] 57 77 97] $5.18] 38 58 78 98[7 :- 6,19 
5806 3807. 1501038|2377677/325433614131015|5007714[5884434[6761174 7037933 55 1471419391514 
l 8766,39 $9] 7% 99] 7,19 40] 60 8,00 
| 5807 3808. 0268334111451.75/2022030 2898917377581 652740 4529681640664 7a83625[8160627 | 
1 | 8768.41 8 „„ 42 62 82 70.022 
5808 3808. 9037650, 991469 0791755|1668838/2545941]342306514300228 177372 6054556 6931760 
| 877043] 16319: 83] 103] 23 43] 64 834 2.54 | 24 
58093809. 78089; 8686229956349 444077 131808 1954093072758 39501211482750715704913 
EY 8772,44| 65. 85110 3,05 25 66 86 14,06] | 26 
As 6582339 217459780 337283 9214740009247 774 [ £47322 $7 24998 [3602478 ane 
f 8774.46 7 87] $5,071 27 | 0 
„581103811.53577 1462353637 11 30327990721 565,746 8e). 50h ä 3 KH 
3776.49 69 89] 7.99 29 5002: 70 go} 8.10 30 
55812 3812. 4135110[5012961 589083 210768723 + 852456694025 18þ0280490]1 158483 2036495 
395778.51 71 gil 9411 52 7263: 92] 80. 14 33 
58133813. 2914528]379258114670634)5548747(6426861 7 819061323 9939517 817732 
| 8780.53] 73 93] 1413 34 744 94 2.1547, 35 
58143814. 1695967125 742221345 24974330793 209108 | 7844177620457 (000991 
By 434 8782.85 22 28 341 16 36 f 6 4.17 27 
5587503815. 9479428 13578851223636313114860 9993379 487191715750475|0629054\7507053 88857 | 
BY 8784.57 77 98 848 96.19 39 
581663815. 558 8 05 1022251 ese pepe 42678 $4159540294756[7173577] 
| :+ 80 7,00 81 01 21 | 
5817 3816. 305 2419 8931281 9810163 0689066 1567938 2446931 3325895 4204878 5083882 596290 
| 8788.62 82 9.027: 23 83 90,04þ. 24 4 
0 J 58183817. 6841950 77210148600099þ479204(0358329 1237474]2116640|2995826(387503 
8790.64] 85 1, 2518s 45 86] .- 2,06] 26 
»5819 3818. 5833504 6512727 7392058271369 9150693[0030041 0909409 1788797 2668206 
. 8p] 3.69 27] 48/97 68Þ '88] 4,98 29 
58203819. 4427084 5306553] 61860437065 55217945082[882463319704203/0583 79411493495, 
9794,69 '8g 5,10 39]. - 50 70] '91i[2056. 31 
5821/3820, e eee: 2 674497762125 $50102593608160a60530 
8796,72] 92 7. 53 73 814/17» 34 
5822821. 20203 18290019 4780087[4660002 $539937 419999 7299869817986; 9059881 
3 8798.74 95 9.130 35 55 96 800,16], 36 — 
5 82303822. 081997 170005 1258014 346026 434940 0G 100740|6980939 7861159] 
3 50 758 19] 
58243822. 962165 050193 1382236 226255 3142897/402325 enen | 
8802.8003 : 3,0 | 61 4.01 iB 


582503823. 842530 ep 1666874 194741 50 64/45891685469793 * 
CAB 8804,82] 5.0304: 23 3 6 5 04 20 45 6. 
582663824. e e 899249 5 e 3155 3396324 427715157 9 
| | 06.85 7,0 5 07 | 
| UE 9 58270825. 6038867 6919754/7800663 8681 591 5625400443 509.1324499 2205508308653 3967589 | 
| 8808,8 9,08] 280 6916 : 10,10 30 | 
135508[1016721 1897954 2779207 | 

9217 3+ 2,12 33] 33 N 


5828/3826. 4848659 5729750661086 74919396373 
| TOOTn a1 31 .— 
58293827. 3560481454177 54230886304423 718577718067 1526948548 829903071159 1592855 
FS, 8812.9 3.14 — 75 25 448 3808— 5 20 
58303828. 2474332335582 eee 040853 

{ 


| "8814.97 5. 37] 57] 78 98 39] - 59% 7% 
5833829. 129021 217191213053634139353724817133|5698913/6580715 74625301834437819220240] 
| 8817.00 20 40 61 81 8.01 21 42 62 820 
5583203830. 01081 22 0990025 1871948]275389213635855/4517859 399843 281868716391 8045975 
A 8819,03 23 4 84] 20,0 ad 481; 6s] | 85 
»5833/3830. Ov e 4 —1 2456609333879 4221009 $103231[598547 867747 | 
38821060 261: 7 28 48 68 89 
0 1 FIAT I e 
5 87502 87]175]262135 143715251612]700[78: 
876 90 1751263 1. 8 5260613701 


877 c (88075/26303 510438 


17] 26 35 44] 


= 7 7 +151 


* 
. 


e, from N to "£8669, V from 3830892806, to 38609128618: | 
o | I 4 99 
3830. 892806498 10700692296 24566098 3387964 85867 
| 8821,06 2601: 46 87 48 89 
3831. 7750030 86323455 1467405 027939416784 nne, 691548 
8823.09] 29 4 7 92 
383 2. 657 404045655 28339084 710104210ſ0986804 1759953 363470645 17381 g 
8825.12 32 * 93] 68.140 1 75. 95 
3833- 5400076Þ282791[7165527/8 893 10599813856 73/1579510|24623 83345246 
8827.15 36 „„ 5878 98 
138344228144 5111063 5994002 7759941 864294119 N 1292063 2175144 
8829.19 39 80] 30,00 "Ts 81 1.02 
3835. 3058246 971575 48245 10/670 6590856]; | 5 55 3 1007076 
8831.22 6 8 2.03 64,5: 85] 3.05 
88395636. 1890380 27 137063657051 udo sene 3074085199575 5319841041 
| 8833.25 W 7 68]. 5.0 
„884003837. 0724549|160807 71425878615 6909678 55 8677041 
8835.29 49] 6.100 n gif 7,12 
15843 3837.956075 2 444485328237 | olgog5803 3979617 15747305663 1180%5 15075 
| 8837.32 8: 52 A 75 95] 9.75 
3838. 8398990 2829260166882 193485 52818872 547104606355 144 
8839.36 569: | „ 8 98 1.19 
3839. 7239263 8123403907502 0775943 431294815197250 
8841,39 60 80 2 5 82 02 | 
43840. 6081572 6965915 1850279 9619066 0503491 5227240003 1568864041 392 
_|__ 584343 63] B84| wall. [ah( © GRP. ©» 8 5.06 
3841. ses 1464/669503. a 9348854 2002860 1155770 
8845.46 67 SY 08 | 8 4 . 9 9 7,10 30 
3842. bes esu, 7311423 819625 5008110 ee 
8847.50 9 32 2 2 9313 :* 9.13] 
73843 · 2620719350567: 4390647|527564261606571704569 8815825 9705921586038 
8849.84 74. 35] 50 92 112 37 
3844. 1471176|2350333/3241512 5011929 7667708|85533009]943832 
8851,58 78 5 39 12 7 
913845. 0323671 Aer: © 2094414 3865 24004750683 6521630 7497135|8292659 
8853,62 82 23 43 6 5.04 25 45 
93845. 9178204 pd + 09493 5611 834962 2720589 6263299/7149028 
885 5.6556: 866 6,06 47 8 
3846. 8034777 89205 469806336 1577977 [5121504[6007436 
8857.69] 90 51] RY. 53 
4585 25847. 6893389/7779363[8665 35619 7104374951 3981748[4867884 
8859.73 94. 50, — 55 7 170-5. £2 
3/3948. $7540411664021917526417/8412635 9298874185133 28440323730373 
3861.77 go] 39 3599: 79 an. 61 
43849. 3 6734 550311616389518/7275940 81623 83 904834019: 1708358 2594903 
3,81] 4,02] 43 „ 9450 ˙ 244 45 65 
3850. 3481468436805 35 2546596141286 7027933 eee 968799605 7472546147 
8865.86 6.06 26 47 67 88 8812 49 6 
3851. 2348243 3 2350334121843 5008673 5895 5256782396 85 562009443 133003 3008 
867,90] 8.10 51 ? | 3 5302: 7 
3852. 1217060 z 10405 4299106803878 1034765 15805652234 83135 849200741 
3869.94 70,144 | 3 6 w= $9 7 
e N 363683514524215]5 71860771807343 
8871,98] 2,19 39 9] 41 62 8 
913853. —_ 984822410735647 251055 3398038 4 seg esse: 4694818 
8874.02 234: 43 64 84 46 66 
93854. 9 87233730061 1001 1386317 15/4049444 575057605 
27] 4 5 50 0 91 
3855. 6714750 7600567 8488399 0264124 302927864/381 5819 470379 
1586 „ 8878.11 32 52 736: 93] £< 34 54 75 95 
3856. 5591789/6479805[7367841 9143975 ty 9201901 8083 29269648803 584667 
8880.16 36 97 8 579 2.0 
| 3857. 4472867 5351087524932 7137589825891 6908391579202 8 
2420 41 61 3,02 „ 
43858. 335 599042444155 132860 6621326 699873 7798319] 9575390463962 1352550 
8884.25] 45 6 86] 5,07 27 89 :· 
3859. 22411593 12978940 184394907 10905795 80066845 11 338765 0239561 
8886.29 50 70 7,11 3 52 73. 93|60-8,13 
3860. 1128374/2017208[2906063 46838331557274916461686[7350643 8239620912861 
888.344 84 5] . 9,16 6 77 98. 90.1 
8 LE 
g (89:76:65]355| 41443[53 
4 38877265353 443 
248807788354 51444 
a 8887269354 6144 
9] 18] 201 35 44] 
— ed l 3 


Carle, from 58660 to 58999. 


N 1 1 380 18725 2 38903618700, 


1 


91 


T6 %- "HE 22% BE DOE HUE 


| 55867 


586603860, 1128374 


8888.34 
861. 0017636 


r_[. — | 3 = P 


9.1 


9 9 40 
7587358847703 2 66520 
73 94] 7.44: 


ö ü 8 2 


13151340 
Jean Jnr 


2396209128618 


8890.39 3 1,00 2 41 
586803861. 3908945 7981880687452 15767646604 1355367 
| 8892,43 6412 :+ 305 25 4 
3862. 7802301 691749 L21810470707|136021712249747 
8894.48 30 51 


3139298 4028869 $460) e | 
J 705881 


25871 3864. 7 * 
5873 3865. ese ages 716491 
4.58733866. 339621 1 


Pony „ 712925 861825 
8904.73] 93 3. 55 


8900,63 
8902,68 


5486 . 204793] FTE? 
78 


04 
{286479517676 067074 57455 | 


3868. 1205463; 
8906,78 


209614 4 29863393877558 4768298 gb 


+5870 


8908, 83 


45 
„58773869. dens pes. 1696245 258739503. 


3869. 011 3165 1004048[1894952[2785876 30708201456; 
2 5 


903 


3977. 9374851 
8927,31 


52 72 


| 10,88 1.09 70: 50 70 
587803 870. ny 892601519 1 4: 
| 8912,93] 3,14 5 37 78 
+5879]; 871. 6848582/774008018631 5 523139 0414699 53 aan lars, 
8914 4,99 5,19 1 off 
„588003872. $764492(6656196/754792 $4396051933143 110: t[:89869813790567 
891 7,04 24 4 6s 8613 : __ 89g 
+588113873- 8485574385 FO 7358245 STIL 3555 
19.09 30 7 x 
„58823974 3c 02473 4045071650078 278878 : 
| 8921,1 7 
588303875. ett sek! 430920; 2015 6093948 69663500 6; 
| 8923,20 41 61 + 4,02 23 8406 . 5.05 
58843876. . a 1b zent "+ 95473 57% sg e . 
| 925,2 | | 


5887 


3877. 9303087 


8931.42 


4.588 


3879. 7165729 8059077 

| 8933.4 9 4 3 

58893880. 6109135 699368 768726487805 87447 hs 
7 

5890 3881. $0398 writes 


929.378: 
3878. eee ese 


5196024 7856098795 287495 $767977146610195 5540766447157 7340258 


57 7 39,19 


: DS 


630: 83] 2,04 
10180 ; 


595244 9845835 73924: 1632675 


' 


agen 269999 8 537909 6272402 


3.07 27 
e ien 3130895206602 

5.13 33 
146176023554 2491421414280 


9 
4 389455 12933480 K 18725 103081176 


2 2 8 c 3 


993: * 1,99]. 30 51 


12.01 


0 888. 9 213 7497845 3932 


8954.07 
2 


949,95| 
+5397]: oh. 854469 


897: 3 57 


9 + 
645304 (72486 Wein 914001 . 


. 


43991 2335151 0 2125705|300 
4 04 
FH 226271 0184181079676] 


8937459 3.0 21 
0 397512 ee 6657078 Fn wn J: 1 
8939.65 40.0 27 
158923883, 2915706 3809871/4704063|559827 eng 7386762 Pony 917533 0696 9963982 
2.1 33 744 ; 5 
589303884. $0477 54153 ans 9330431 e ; 
44. 3 
2589439 259222 486848 43814 3527019] Y 
6 4 4 85 | 7,0 2 
5895 | $6399 243422 77907 E 925 ; 
51 2 9 3 
5890 488624]1 383661 27. Te 495401 258591 


52 


| 11440 1857104 
21. 


449535624)71 
44453q625|714180 


Z, from 259000 10 29329 


Nums. from Farr to 39209382252. 


S.: 


8958,20 


3891. 3473020 
8960 


59003 890. 451449 $9919 3061 


65075 


3012577621 


6 
905 894- 9339770j0227622/11244 15236|4712191/560916 
8968,52]5 :* 72 93 760 
95. 8300218[9197276P094355 888575j278571613682877/4580060|5 4772636374486 
8970,58 7906: 1,00 8 
96. 7271731 168995 9066281 5860 56303553019 
8972.65] 85 3.0 75. 4 22 | 
3897. 62453 104781 804538937786 9835320/0732874/1630449 2520844425685 4323298 
8974.71 92 13 548: 75 95 57 
3898. 5 22095 561 186337016332 8811792 5531900733 1505137 240296013 300803| 
8976,78 99 7.19 | 61 8119 ;+ 8,02 64 
3899. 419866 5090552 99445 eee e 13823260 2280376 
8978.85 „ 260 68 88] 80. og oO:. 3 71 
3900. 317844740765 391497465 6770938766971 8567304 011262017 
8980,92] 1.12 33 54 . 95 | 78 
39723901. 3 3058594 39569130485 5253 8752675 51995 7550978448819 1472630245747 
8982.98 3,19 40] - 60 81 4.02 23 43 2% 85 
5915 902. 11442 112042717 2941243 3839790 #738357 ** 653555417434184|833283419231505 
8985.05 26 47 67 29 5 92 
[+5914 $03; 07 INLg 1028909|1927642]21 OT . 5522781160421617 $0478 8219352 
8987.1 33. 54 95|___816 36 99 
3903. 91182510017170,0916110 271405 2361305445 120775411120 720926 
8989.19 4: 40 611 90,02 23 43 1.05 
3904. $1083751900750119906648[0805816/1705004/2604213[3503443/440269315 * 257 
8991.26 4 80: 2.09 30 50 3.13 
3905. 7100569799990 99925779866 1597443 2496860|339635714295916 5195315 
8993.33], 54 75 956: 4,16 37 57 5,2 
3906. 6948346994375 $08939308793518 9693120 5927441492388 RIO. 3291738/4191444 
8995.40 61 23/7 :* 44 65 85] 7.0 27 
3907. 5091171069909 196890687 7790476 869028695901 16 349957 1389839228973 203189645 
38997447 68 89 8 30 88: — 72 34 
908. 4989579 49895 345889509 678950 78695 fes 48961903 896981289798 189918 
8999.55 75 96 58 7919 :: 41 
3909. 3090060 3990212890404 ese ene ve 8491343301629 2919591 192204 
9001.62 83 2.03 4 66 86 3.0710: 28 48 
3910. 2926130992982 3893372 9783 569421 4659466717495 140|8395633(9296148 0196683 
9003.69 gol 4.11 52 73 94 5, 3511: 56 
3911. 1097239199781 52898413 379903 1469967056003 2965010 e 1 8302433 9203175 
9005.77 97 6.18 60 80 7.01 = 
3912. 010393911004723 th 28063533707 199 1 5508956409863 7310792 8211742 
9007.8 8.05 9 67 9.08 71 
513912. 9112713 e e 2716803 577875 45 189735420089 6321225 7222383 
9009. 913 10.12 5 74 95] 1a | 78 
3913. 8123561 902476019925980 0827220 I Os, 262976413531066{4432390|5333734 6235099 
9011. 99 2. 20 404 82 3.03 23 6 | 
914.7136485 803789189393 18 98407660%42235164372 2545235 3440700 4348318 12655 
014.0 27 48 6905: 89 5,10 31 | 
592 3915, b151484[7033098[7954733|88563881975 8065 0655762|1561480|2463218 
9016.14 35 56 76 976: 7,18 39 8 
505 3916. 51685596070381 6972233 7874087 877597 9677875579801 4328570 
2018.2 42 63 90525465 LEE 
25950 mT 5089740[5991790 8893855 7795953 8608065 9600199 0902353140452 2306723 
9020.29 50 71 ga; x $3 . 5 95 
* 32089396111 17015013434 59057105 818012[7720333|862267419525035[0427418 1329821 
9022,37 58 79 99g 3,20 41 62 8 
919. 2232245[3134690[4037156[49396421584215010744678/76472261854979619452380035499 
| 9024,45 66 „ 28 49 69 6.1120: 3 
803 3920. 1257629 1602823062956 3965650 4868365577 11016673857757663508479433938225 
2269823224 — 77 8 
0 WT. E HET ERS FE 9 
go[179]1269]358 448 5386527717806 | £899] g ( 9go[180[270 4491539 29719809 
209 26093 44 5381028 181807 | |,Þ 900% got 80[270 450[5401030[720/810 
180269]; 59 539629 181808 = 901. 1800270 4500541631721 811 
1 6 45] 54] 63] 72] 81 Loos. 1800271 7220812 
| 18] 27] 36] 45] 541 03] 72) 81 
ſ 7275 7IFI9 lo Fill 75 


— ** „ 2 — —— 
— 


LOO 


Loparithms from , 59330 70 59669. ond, from ee 7 3950845005 


11 a tines * Freiin 
59333920. 1257629 160282 3052956039655 50 | 5771 101 53555 7 8479433 9382284 
9026533 73] 94 7.5 gol 197 77 98 8.19] | | 
59343921 0285092|t18795212090834/29937 36131 4799602 5702567 6605552175085 27 841158 
g028,60] B81 9,02 23 64 85] 30,06 7 9 
593503921. 9314633/0217702[112079112023901 38301 841473335 5636549 6539763 e 
> g030,68[2:+» 89 1,10 310 93 2.14 35 | 
5936/3 3922: 8346254192495 3901 5282710561451 3766224/4669626\5 573048 6476450 


4.01 22 43 

280117313704782 460841 2 
8 6.09 | 30 ah 5 I 
44061838202 274202003645 858 
8.1 7| *- 3 8 | 


* 9032.76 9713 3,188 39 
58570925. 737995 4/283439191 86944 8 

9034.8 4 5.05 2604 · 47]. 
[-5938[3924- 6415735|7319428/822314191 26875 


9036.92 7,13] 34 55]: 06s 59 1 
59393925. 5453597357498 22 90877313 1767536685385 
| 9039,01 21 42] 63 So (25 46 67 
59403926. 4493 54015 39764810301 778/720592808, 9918505(08227381726993 632; 
9041.90 29 50 71 13. 3472, 54 (Ba. 
: 59410927. 3535565[4439882 $34421916248578/71 8961779 9862210770684 67 
9043.17 38] 59 . 42 63082 83 
594203928. 2579671 3484197 4388743 $293310 6197897 7102506 8007135|8911785|g9816456 
9045.25 67] 6.08 29 50 e992 
59433929. 1625861 A 34353494340 1246244920 9149737 795457517959433/8864313 
| 904733] 54 „„ g0] $27] $6 588 79 © 9,00 
[1594 3930. 007413411579070 2484039033 890224294027 9995 2p10409817009165 79142531881 
b 9049.42 63 83] 5904 25 46 67 1,08 
59453930. 972449 1[0629641[1 53481 2[2440004[3345217 4250450155705 6obogfo 6966276 
- | 9051.50 71 92 2,13 34 54 75 960 347 
5594603931. 8776931 9682290 897669 1493070398491); 30393 342093905 114880 6020385 | 
9053.59 792 ˙ 4,0 21 42 63] 84] 5.95 25 
+594713932- 7831457 8737024064201 205482210145 385 1023598013265 7341708655765 78 
208857 88] 6.0903: 30 21 71 92] 7413 34 
»594813933- 688806717 793843[509964019605 45 10511 295114171 54[23230341322893514134857 
9057.76 97] 8.18 38[4:* 59 800 901 22 42 
594903934. 59467636852748 775875 3866477905 708260476893 13829820 22890923 195222 
905 9.844 60,05 26 47] 6805 89 1.09 30 51 
595003935. 5007545591373 858 1995 277261 5 863 24429538719 04450160(1351334½257673 
9061.93 2.14 35 76 9763.18 39 6⁰ 
„595 13936. 407041449768 165883238 78963 696146860263 19509 137041 5664.1 3222120 
5 9064.02 22 43 85] 5,06] 277: 48 69 
5950957: 3135370[4041980[4948612 $355264(6761937|1665831 8575346/9482081[0388838 
| 9066.10 31 $2 73 94 245 36 $618 5+ 77 
59533938. 22024130 1092320401602 492293358298 1567367 187643641085 505 869457551 
9068.19 40 61 82] 9,03 8 


* 23 44 
59543939129 545 2178572030862 13992691 489978205 80689367 1402676211795 28353 
| 9070. 288 49 70 gi 101 32 53 74 95 
595 503940. 0342764[1250001|21 Ry 3064537397 18374879157 57864996693 86760124408 
| 9072.37 58 99] 3,20 41 62] B83] 4,04 
595603940. 9416073[0323519]1 230985 2138473 3045982039535 1 148610610576863 2066676224 
| 9074.46]: 67 87] 5.08 29 50 71 92] 6.13 
1595 43941-8491471193991 2610306802/1214498/21222161302995413937713/4845493[575329516 

9076.5 5 7602: 96 38 59 80 8.01] + 22 
595803942. 7568959/8475823 wg Rays 1200540 108487 301645013924445 4832455 


078,64 8s 9.0503: 2 47]- 68 890 80,10] 31 
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„662304595. 1532517|2590602 $6497 1214700840 5765004(6823187[7881394/[$939626/9997882 
| 1058 085]. 110 13 158 183 207 231 256 280 
a 662 6. 6731727960423 11495 28 6 29740635 5846480609 810581781 
500244599. 2114407131727991423 43 95 27193479291740035 5194040001952320105017 
1 5 _1058,329] 2 232] 492. 42% 442122224 
4597. 2698853 375742648 16023 5874644693 3 2907991960900 5065 50109374 1168112226885 
| l 1058.573] 597% 621 646 6700 694] 7198: 743] 768] 792 
66264598. 3285077 4344493 54033346462 200752 1089.85 8000319638942[0697904 1756891 2815903 
| 1058.8 841 865] 8900 914 938] 23639: 987 9.0110 036 
„66274599. 85029 4933999599308 4705 2193081113 260917048 402 296661288873 2348 104340735 
| 1059, 060 085 10 133 158 1820600 U 207 231 255 280 
6628 4600. 4466639 5528973 6585272764462 5870400209763 4040822830018822812941756400125 5 
| eee, 328] 353] ee 492] beet: 450) 475 499] 524 
„6629 4601. 506077961203 27% 179899 8239496902991 180358763 4184342478128 3537574597585 
708 


56625 


— 2»*ẽ—ẽ—“„v. CE 
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1059;548] 572] 597] G62i] 646/27: 670] 694] 719] 2243 
66304602. 5657358671715 777690 88368081989667310956563[2016477 3076416141303791519636 
1059,792 81 841 865 89003: 914 938 963 987 60.012 
563 104603. 62 186085 731641 837647494365 59496669 1556803 261696103677 14 7373515797582 
| o85 10904: 13 158 183 207 231 256 
„663204604. 68 7858 RP 8978423 003875 211099105 2159483 3219886042803 1205 3407646401239 
106.280 30 3295: 353] 3780 402] 427] 451 476} goo 
1.6633 4605. 746173 85 222649582813 2643386 170398 2764606 3825253 4885924 5946619[7007339 
1060, 52 54 57306: 598 62 646 671 — 95 720 744] 
EL il}. > IS 3 <3 LATELY 1 
1052| . C To5|210|316|421 5261631 73618421947 | _ C 7057] 8 & 106[2111317]14231528/6341740[846[951} 
x 1} 2953] & I} 2051217 yes 5261632/737|$42[948 8 E. 5 E 212|[31714231529163517421$46[9 520 
= < 1054|& K 105/2111316|422|527]632|738/8431949 8 1059 106|212|313/4241529|6351741]84.71953] 
} A 1055 Y þ 105]2111316{422]5271633}73313441949 r060 | a; C 106]212)318[424[53916361742[84.3/95 
1056 (1060270374220 5280634739 845% 50 11 210 32] 42] 53] 04] 74/8595 
IT] 21 32] 42] 53] 63] 74 8495 3 — —e— 
| 0 x 1213144516718 9 | 0 x [2[3]14[5|6 1515 


. . Kan 


Eile, — 1 to 66669. Numb. from 46057461739 to 46418382189. 
. _2 3 4 5 Go by bY 9 
| -6633]4605. IT; 8 9582813006433 86703984 276450638252534885924946619%007339 
060.524 549] 5736: 598] G22] 6460 G71] 695/ 7200 7440 
4.663 44606. 80680830 12885 201896451 250462231 130 3372178 443 3062549397765 549167615881 
1050.769 79307: 817 842 891] 915 940 964 988 
663514607. 8676869 9737882 0798920 1859981 BH | 3982178[5043313[6104473 8 8226865 
| 1061.013433 6037/8: 062 86 111 135 15 184 208 233 
663604608. 92880983 49355/41063 747 19433533274 4594629565696 8841088409 
1061. 257: 282] 306] 331] 355| 379] 40% 42% 453] 477 
66374609. 990177 1963272024799 30863494 147924 209524527 1148½/ 3327968394469 9456166 
1061. 5020: 526 550 575 599 624 648 673 697 722 
663804611. 051788811 5796341204140413703199 7658195826863 688873179506 249012541 net: 
1061,746] 770] - 795] B19] 844 B68] 893. gi7] 942ſz:- 966 
„66394612. 1136449j2198440[3260455 432249515 5384559 6446647 50876085 70897963 3059 0695245 
 1061,991] 2,015 039 064 88 11 137 162 18603: 211 
664004613. 1757456 2819691 3881951 4944235|60065 44/7068877|8131234/9193616[0256023 1318454 
2,235] 260] 284 309 333] 357] 382 4064. 431] 455 
»6641]4614. 2380909034433 894505 893 556842663097 7693553087561 559818781 0881432 1944108 
1062,480] 504 529 553] 578 Goz] 627 Ogiſ5:» 675 700 
„66424615. 3006808040695 3255 1322810619505 5/25 785 3 832067593 8352200446393 1 5092892572210 
. 1062,724| 749 773], 798 822] 847 87116!» 896] 220 945 
6643/4616. 3635154/4698123/576111716824135|7887178/8950245[0013337[1076453/2139593|3202759 
1062,969 994] 3,018 043 067 ogz 7: · 116 140 165 189 
66444617. 4265948532912 6392400745 563085 1895 1958226300645 599. 7089600½77 23453835755 
| 1063214 238 26 287 312 33608: 361 385 410 434 
„66454618. 4899190]5962649[70261 32]8089640 9153172 0210729 1280310[234391613407546[4471201 
1063,459] 48 508 532] 5579. 581] 606 630% O55] 679 
„66464619. 55 34880065985 8476623 128726065 9789842 085 3644/9174700 298132104045 19665 109096 
| 1063,704 72 753 777 02/20! 8266 851 875 900 924 
„6647 4620. 617 3020% 2369688 3009429364939 0428962 1493008 255707913621175|4685 2955 749440 
1063.94. 223. 228] 4.0221. 047] 271] 996] 120% 145] 169 
5664804621. IO 7877803|8942021]0006204[1070531|2134823[31991 39[4263480[5327845|6392235 
1064194 218 24342: 267 292 316 341 65 390 414 
566494622. 74 7456649 8521088[958555110650039]1714551]2779088[3843650[4908235|5972846|7037481 
4.439] 463] 458883: 512] 537] 561] 586] sie 635] 659 
566504623. N 410237838 1296265 236102303425 8054490611055 554426662029807685 178 
| 1064684 70804: 733] 757 782 806 831 885 880 904 
665114624. 8750082 981 5011 50 1944943 3009946407493 1400256205 101½% 2702028335327 
| 1064.,929 95415 ;* 978] 5,003 027 052 076 1 
66524625. 9400477046565 15 308502596073 366 1321472659479 189168572 127922558 
3 1065. 1746: 199 223 248 272 297 321 346 370 
66534627. 0533241 1187431841873 24965 43151491538000710446209 7511776|8577368 
1065. 4200 444 469 493] 518] 542] 567 ggi] o616 
,665 414628. Wong 1774289|283997813905692/4971431[6037194[7102982[$16879419234631 
| 689 71 738 763 78 812 837 861 
„665 54629. „ 243 228803498223 . 82 56301666696 175%/762208088282669894348 
1065.9 10 935 959 984 6,008 033 o58 082 107 
665604630. . 3092742 4158922525127 6291357 7357611 8423889 9490192 9556520 
066,156] 1800 205 2290 254 278] 303] 32801: 352 
„665 74631. 2689249 375565114822076|58885 27695 5002802 1502908802601 545741221 4 
1066.40] 426] 4700 475| 499] 524 64902: 573 598 
8858787 2 ae 5487686065 54382 762 1103086878489754618 
| 7 690 721] 745] 7700 7943: 81 843 
66594633. 4021948 5088835 615575 27222694 8 289660093 5665 1]0423666|1490706 2557771 
1056.89T 917, 942] 966 99] 7015/4: 4 664] ofg 
6660 4634 4691974 ee 7893462 996067 40027911 1095172162455 3229768 
138 163 212 23605: 261 286 310 335 
5666104635. 5364462 6431846 TON. 5 n 9634145 0701628 769135 28366663904222 
| 1067,384 408] 433] 458] 48216: 0% 531 55 581 
66624636. 60394087 107038 — 92423711031007511377803]24455501351333314581135 
1067,630 65 67 7037: 728 753 777 802 826 
"666314637. 6716812784688 885258 9920513 0988462 205643603 124435419245 85 260506 
1067,87 0 925] 949,8 :. 974 999 8.0233 48 o7z] og 
6664 4638. 7396676846479 9532943601114 16693 1002375363805 7744874043 $942337 7010655 
1068121 146 17109: 195 220 244 269 29 343 
„6665 4639. 807899 914736602157581284175 235261613421082/4489573/555808 6626827 769519 
= 1068, 367 392140 !+41 41 466] 490 515 540 6 58 
66664640. bd} be 9832394901032 9696953038383 40795 5175531 6244593 7313378 838218 
8.6133 63801: 663 687] 712 737 761 786 RR. 
720 e Ts. 3 4 2 3 T 9 
2 10618 C 106]212/318[424]53 63774364955 | 1060 13319042 321639745 52495 
| Ae 2 0623190425523 4365 5058 105, 13 3200426053 30640 7468 5305 
| a I 7263 106121313191425153 16381744]8501957 700% 13 320427523064 747854 
| C 1064|&; (106 1303 794265320 387486 5/58 107/214 3200427034064 1 63 
| T1] 21] 32] 43] 53] 64] 74] 8] 96 10 fr 53] 6 9 
| T1375 iolotels || HII 
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Logarithms from "66660 75 66909 


Numb. 5 46408763781 to 46352637 rite 


O 


4 2 


* 


2 


ON OO. zl 


8660 4540. 8763781 
„66674641. 945 1024 
| 1968.8 

6668 
6669 
6670 


4643. 0140728 
4644. 0852894 


4645 1527522 
__1069,598 


1068,613 


1069, 106 
1069,352 


33239410901032 
638]1 ;- 663 
40 1988411588768 
86002: 884 gog 
1209834 2278964 


19022460297 1623 
2597120036667 43 


130 1575 
37 
623 647 


TEE 
n 


4041024 
4736391 
672 


933 


3348120447299 


180 


426 


3038383 


5110450 
5806063 
697]_ 


7124 
9580 


204 


450 


agp 


4795568|58645516933559 
9,007] 032 


33 


27 

6179900 2493708318875 388 400 457940 
475 
6875760 


500 . 524 


7945481hg015227]0084998]1154793 
6:. 795] 820 


7460 771 


758 
zoo perten 
983 

5486504 655573276249860869 42640763567 


810 835 


303 327 
54915 ˙ 574 


„6671 
56672 


6674 
„6675 


3 


4646. 2224613 
4647. 2924168 
100.091 
4648. 3626186 
4649. 4330669 


4650. 5037617 


1069, 844 


1070,337 
1070, 584 


1070,830 


329445814304 327 

3994259064374 

4696525766885 

5401253[647 1861 
608 


869 894 
140 


362 387 


ter 
6134514 

165 
6837272 


6108447 7179302 


85 5 880 


58 
8250182 


918 


411 


904 


6504139 
25 
720467 


189 


a e 
7542494861512 683835 


682 


9321086 392015 


92901: 


7574082 
3] 3568 
98274869 


8644050197 14043 0784060 1854101 
..._ 992] 70,017]7 :+ 042 o66 


9345083 0415322 148558502555873 


2398: 263 


048580. 1190652 18957532601 10 
10: 485] 510 4 
0754542|1825273|2896030[3966811 
50732 756 
1452969533947 3604950467 5978 


9780 1,003 


288 313 


56676 


„6678 
„6679 


465 2. 6458910 


465 1. 5747030 


1071.07 


68 18 107% 889209 
12 
7530234601582 


1071.324 


4653.713256 


1071.70 


465 f gooyo8 9618880033729 
71.817 


4655. n 96814160075 3505 
1072.06 


102 


348 373 


82448273 1642200 
1105596 


595] 620 


84.215 :+ 866 
88906: 113 


8960335 


9 
1825618 


653743162665 


15102: 176 


39803: 
1459686 


891 


138 


2177487 
91 

[897756 
163 


7443531815775 
2531355 
6 
3249403 
905 03 
042106061 143187186555 9258817 


422 


669 


2173862324508) 4316337387671 


225 250 


2887222395 8694 5030190 61017 11 


472] 496 


546 
3603049 467475757465 10[6818278 


743 
990 


. 


274 299 


768 792 


#321343 539330910465 2997537313 


261 286 


4661. 2242800 
| 107 3,299] 


4659. 0782011 
4660. 1511170 


114656. 9331 103 0403414 1475749 
I072,311[7 .* 6 


4658. 005 5 32201127880 z 200462 


1072,558 


1072. 805 


1073.052 


18548 162927645 


335] $300 
582 07 


aka 
3273069 
000499[5073378 6146282 


335 


4730400 
315462771 


126 


373 


362049 


151 
65361 


40 


4345715418358 
% 681 


03 928 
20375 6876676 


398 


6491039563745 


1 
7609542 


5765 3380683779779 1028 18982789 
508 N 
8636476970923 


459 77 
706 731 


7219210[8292163[9365 14110438143 


953 978 


794985 21902305 2[0096277|1 169526] 
200 2251: 249] 274 
8682964[97564.1210829884|1903380f 


447] 4722 


755 78 


"WK. 6 


3.002660 :. 027] - 


2 + 497]___521 


4662. 2976902 
4663. 3713475 
4664. 4452520 
4665. 5194039 
4666. 5938031 


1073,546 
1073/93 
1074,040 
1074,288 


10745351 


4050448[5 124019 
57 595 
47872685 861086 


7012567 
. 


6197614 


818 843 
0651 090 


313 337 


6934929 

867 
660062676747 16 
75425404167 
8087127916171 


620 


115 


362 


7271234 


9082688 
5844715 
. 
0565726 
38710: 


0236321 


| 1310955] 
56092 634 


941854910492243|1565962]263970 


6943 719 


1890 214 


+ 
we 


684 708 


744 768] 


0156605. 1230547 23045 1303378505 
4:* 942 966 
(28971351197 13243045539/411977 


91H. . 4,01 


238 263 


16401 38 2714574 378903 504863521 


486 51 


+4 
23850143460298[453500 560974 


1 


14667. 6684498 


1074783 


4668. finds 


6695467 1. 9 95117 


4670. 8938748 


1075. 


055 
4669. 81 48; 9260134335436 
66940 


1075278 
75.525 
1975773 


7759 28008834088 
807 
8508469 


0014274/1089824. 


: 575 
0770890[1846688 
2: 298823. 


832 "| 


d80 


302170 5+ 327 


50 


9908920 
8 


5 
9583524065 8604 
93+ 10 


1410763 


998377 
882 
17337 
--T2 
2486115 37810 


$240999 43 by. 
oer 


12553650 
2 
1 


-931] 956 

203 

420 451 
7 


99 1 
6150128722604 8301996 a . 


92 946]. 


3133566142084971528345 3035843 


981 $5,005 


3883992495917 116034374|7109603 


228 25H 


17 
463689 5712320678777 27863248 
5 
1 64679467543045/8619369 


5696 4673. 0453963 


714674 1215287 


7 29 
669 4575. 1979088[305 5605 nana 5208712 6285303 bas + 
5410 


1076021 


1076, 2 


1076.51 


15299842508530 3682 100047 
046 070 5 
22915551336784914444167 


318 


343 
591 


re 
552051 6596878] 


985 10460 798663090628 240139043 


8 9 
757 32708749688 98 2613009597 


417]. 442 


843855995 152245919 41668629 
6 69 c 6: 71 7401 


65 


21904: 244 
4675 2, 492 


| 


"St 32 43 


1 


121314 


6699 4676. 27453 ee ve e 2437141 
e zee 789] B14]. —.— 2 238. 222287 
1068 10 21432 437 748 — 5 575 2 536644751 8580966 

1069 = | 107/219]321]42 | 4 107,215/322[43915371644/7 52/8 59/967 

1070] a, < 1071214132 11428 Q 107j2151322[430[537|04.5|752/860[967| 

1071| x 107143210428 108 ½ 15032304 300538 64675386768 

1072 (102140322429 1421 32 43/54 64 75 86] 97] 


2 | 3 7 2 


Logarithms from ,67000 to ,67339., Numb. from 46773514129 to 47140045784.| 

, leg - © 2 1 3 7 2 
570077 3514129/4591141|56681 78/6745 240[7822327]8899439]9976575[1953736[2130922/3208133 
1077 012] 637 062 087 111 136] 161/68: 18 211 23 
6701678. 4285 36805 362629 6439914517224 wage} 967191 8749303826712 2904146398 1605 
| 107%. 60 285 310) 335]. 38490: 49 434 459] 484 
67024679. 0590896136597 214 13008291689 369871 0446879 W 2602169367985 4757558 
1077,508] 533 558] 583 50880 632 5 682] 707] 732 
670304680. 5 83 5 290691 30467990828 ö 51122432112302202[3380107[4458037 5535993 
| 1077,757] 781] + 806 83111 881 905 930 9551 980 
67040468 1. 6613972 76919778 7700079848061 banked 2004245 308237441605 275 238706663 16909 
1078.05 030 054 O79]2:» 104 129 154 178 203 228 
67054682. 7395137 8473395 95 51668062997 1 708298278665 138650284943 4300602 1857 7100308] 
Y  '1078,253] 278] 3033: 327] 352] 377] 40 427] 452 476 
67064683. 8178785 92572860335 812141436302492939 3571540 4650166|572881616807491]7886191 
1078,501 52014. ;* 551 576 601 625 650 675 700 725 ; 
67074684. 89640 160043566 112244002 20124003 2 80064 4358913 5437787 6516686 n 8674558 
| 1078,750[5 + 774 799 824 849 374] 899 924 973 
67084685. 975353108325 291911552990 69672 5 1487706227892 73057039 ig, 9465408 
1078,998|6 :- 9,023] o48] o73] o/ 122] * 147] 172] igy] 222 
4,6709468. 0544630 16238771270314813782444/4861766|5941112[7020482[809987819179299ſ0258744 
5 1079,247] 271 296} 32 346 371] 396 420 4458: 470 
67 104688. 13382144177 1003497230 45767745656344673 5939/8155 588895 0299748720545 
| 1079,495] $20] 545 570] 594 619 644] 669 694% 719 
,671 1/4689. 21342843 214028 42937975373 590645 3409 7533252 8613120969301 30772930 1 
1079.44 768] 793 8188 843] 868] 893 91890 :.943 967 
67 124690. 2932841 40128330 5028506172892 252959833305 1041316849310. 573476653667 
3 1079.99 2 80,017] 042 067 O92 117 14101: 166 191 216 
67134691. 3733883[4814125[5894390/6974681[8054997]9135338[0215703[1296093|2376509]3456949 
| 1080241 266 291 316] 340 3652: 390 415 440 465 
1 67144692. 45 37414561 790466984 18777895 8888595 22199401 12[1020726[210136513182029]4262718 
. 1580,49 13 4% 564 589]. 143: 63g] 554 6890 714 
671504693. 534343 26424170 7504934 Rabat 96665 3610747374|1828237|2909125[3990038|5070976 
9 1080.7 390 763 788] 813 33804: 863] 8888 9173 9380 963 
671604694. 615 9387232926083 13938939497 04760381557125 203823713719374 48005 3615881722 
£2 1080,987] 1,012 037 0625: 087 112 137 162 187 211 
„67174695. 6962934 80441 70[9125432|0206718|1 28802912369365134507260]14532112/5613523 9094958 

| 1081,236 261 28616 2+ 311 336 361 386 41% 436] bs 
671804696. 77764190885 79049939415 e 21025 1003 1840954265 705 a 3 
* 10814855 510 53517 60 585 610 635 66 


67194697. 3592398196741 29/0755888/1837 7202919482 40013165083 1756165059 , WDKLer 
8 1081734 75908: 784 80 834 859] 884] 909 934 959 
672004698. 9410860j0492844/1574893 2656886 738944482 10285903 1366985 269 8067427/9149610 
10819849: 2,008 033] 58 083 108 133 158 183 208 
„672104700. 0231818013 1405 123963080347859 10450899 5643231 6725789 7807978890378 99738 10 
| 1082,233 258 283 307 332 357 382 407 432 457 
6722/4701. 1055267121377491322025014302785153853451040792717550533|8633165/9715821 0798503 
1082.482 507 532 557 582 607 631 656 68102: 706 
672314702. 1881 209 2963940404669 129478 6212284 72951 15 3377331 946085 20543758 1626688 
1082,731 756 781 806 831 856 906 3 . 931 956 
67244703. 2709044 3792625]487563015958661[7041716|8124797 {Ned 0291032 1374187457368 
| 1082,981 3.005 030 05 5 080 105] 13004: 155 180 205 
67254704. 35405 7314623803/5707058/6790338/7873042/8956972[0040327/1123707/2207111|3290541 
, 1083,230 255 28 305 330 35515 :* 380 405 429 454 
„67264705. 4373995|5457475|6540979/7624508/8708063/9791642[0875 24611958876 3042530126209 
= 1083,479) god 52 554 $79] 656046: 62g] 654% 679% 704 
6727 4706. 520991 316293642|7377396|846117519544978[0028807|1712661/2796540 3880443 4964372 
1083. % 754 779 804 329% :. 854 879% des 929% 953 
4707. 60483 26 132304082 1630893003 3603 8439014684825 5257103636700 4720853 5805031 
5 4.003 02 05308. 078] 103 128 153 178 
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A 1221 244 36648806 10/3308 5 59771099 A 1226 123024 3681490 | 
1222 | 244 3674896 1733085 597801100 1227 1123245680491 | 

| 24 37] 49] 61] 73] 85] 98] 270 | 12] 24| 37] 49 

0 1 2 3 [45 67 0 i 


f — 


2 „ each. Matte. *** 1 
1 


| Logarithms from 72660 to 172999. Numb. from 53284390204 75 e 


* — Py CO ˙ TIS 


— 
% 


| Log: 8 a "SW BE. Sg rs 9 7 9. 
5726605328. 4390204{5617137 68440980807 10879298 104 92519 1752223 2979325 e 5433657 
| 1226,932 g61 989] 7,017 0450: 074] 102 130 158 187 


726756329. 6660801 7888016 18259 4 6 78g 024515/5251900[6479313 7706754 
| 1227.15 243] 272830 :- 30 328] 356] 385 413] 440 46g 
72685 330. 89342240161721 3 26168028; 844384507 1995 299034 75273011875499719982721 
; | 1227,498|1 :- 526 554 582] - 611 639 667 695] 724 752 
,7269]5332- 1210473]2438253 3666085 4893899 hes 7349057]8577579]980552911033507]2261514 
1227,780] 809 837] 865 893 922 9500 97803 8.0 oz 
72705333. 348954947 176125945703 7173823 401971630147 85835 212086584[3314845]4543135 
| 1228,063 O91 120 148 176 2044: 233 261 289 318 
72715334. 5771452 599979888228 173045657 5856.913465 314195 3 7046805 599012682758 
1228,346] 374] 402] 4316: 459 487] 5166 544] 572] 600 
4727215335. 8056184284813 9513470 1742156970869 419961164283 8266571807 8860079114862 
| 1228,029] 6 685 714 742] 77 . 798] 827 855 883] 
1727315337: 934374611572657 250 59714030560) 2595 264885877 1764189467 2201758324049 
1228.912 940 968 997] 9.025 053 081 110082. 138 166 
72745338. 2634136 3803331 50925546321 805755 108508780393 0929.1 2390942468487 3697908 
1229,195 223 251 280 308 33609: 364 393 421 444 
7275533947355 61 5683517386341|861587519845438/1075029/2304049/3534290476397215993677| 
1229428 gob| 534 563] 591140:-619| ' 648] 67600 704 733 
[»7270|5 340. 7223409[8453170[908295910912777/2142623[3372497|4602400[5832330|7062290}8292277 
1229.76 789 17 :. 846] 874] goz] gz3i] 959g] 987/ 30.016 
727756341. 9522293052337 198240932125 104442639567 2797690298208 133 1963634390 0593710 
1230,044|2 + 072 101 129 2 186 214 242 27103: 299 
72788343. 18240090305 4336642846925 5150666745488 7975929 20639843689, 1667422897975 
1230,32 356] 384 412] 441] 469 497% 52606 - 554 582 
1727915 344+ 412855715359168[6589807]782047419051170[0281894|1512047[2743427 3974230|5205074 
| 1230,611 639 667 696 72415 !* 752 781 809 837 866 
72805 345. 6435940[7666834/8897756]0128707[1359686[2590694[3821729]505279416283886 3 
1230. 8944 922 95106: 979] 1,007 036] 664 092 121 149 
72815346. 87461 5619977334|1 208540[243977413671036[4902327|61 33047 7304994(859637019827775 
. 1231177] 206|7;+ 234] 263] 291 319] 348] 376] 404 433 
728215348. 1059207[2290668[3522158[475367615985222[7216796 , 968003009 1690ʃ·K 143378 
1231,461 489 518 546] 574 603 65900: 688 716| 
72835349. 3375094[4606839[583861 21707041 3]830224 319534101 + DO. 3229846[4461817 
„ 801 830 858 886050 :-915 943 971] 2,000| . 
4728415350. 56938176925 8468157902093 89987022 10101854242 3086413043 18611055 5083866783093 
| 1232,028 057 085 1131: 142 170 198 227 25 5 284 
728805351. 8015377024768 9080030512398 94479604177 22 15409675 6642157787468 10720 
1232.31 349% 35223224250. 44. ĩi 48“ 811 839 567 
728605353. 539758057 287• 2804994037647 2702850303773 77589685 013361434158 
i 1232.96 624 65 2 681 709 738 766 7944: 823 85 1 
728705354. 2667010 3899889 513279710365734[7598699]8831692[0064714|1297764 253084213 763949 
c 11232.880 908 936 965 993] 3.02285: · O 0780 85 135 
| 7288, 355. 499708462 3024874634400 869666099 299091 163 18602396491 3029825 48631 88660965 78 
1233,163] 192 220 249 277|6:» 30 334] 362 390 419 
72895356. 732999 8885634450 796921010304 20½26395 803497520473 11 0959647 2771983730843 2048 
1 1233,447] 470] 5047: 533] g6i] 589 6188 6466 675 703 
72905357. 9665751 9899483 2133243|3367031/4600848|583469317068567[8302469/95 3640010770359 
1233,732|8 3+ 7600] 788] 8121 845 874] 902 9300 9590: 987] 
729105359. 2004346[32383061 447240015700478 69405 79181 74708[9408866[0043053/1877267[3111510 


Wn 
— 


: 1234,016 044 072 101 129 158 18660 215 243 271 
729205360. 434578205 58002068 144080487679 283 1520 1756575 200986478 42209775455 04 
\ ' 1234,300] 328] 357 35 41301 . 44T 470 499 527 556] 
72935361. dee 7934944191 59250039389 1628567 an 409799105 332745065675 297802340 
| 1234,58 612 641]2 :. 66 65988 726 755 783 811 840 
7294/5 362. 9037180 0272049] 1506946 2741 87113976825]521180716446817|7681856(8916924[0152020] 
1234,868|3 :+ 897 925 95 982] 5.011 039 067 09604: 124 
| 72955364. 1387144|2622297]385747 $09 26306327926 7563192|87984870033811[1269163[2504543 
1235,153 181 21 266 295 32315 3+ 352 380 409 


72965365. 373995 24975 3896210855 rn 8681872[9917423|1153002[2388610/3624246[4859911 

| 1235,437] 46þ| 49 522] $551] $579|0;» 6088 636) 665 693] 
472975366. 6095605733 1326856707980 285 501038662 2274498035 10362474625 5598217607218125 

1235.72 75 77 807%) : 835] 864] 892] 921 949 978 

572985367. 8454 0309690 1090926144 162207398299 4634419687057 1067448342950579 184 

1 236,006 03518: 063 092 120 149 177 20; 234 202 

5369. 46 205 1737/328805 7045 244055 76078106997 1868233619 947008 1070657 11943090 
1236,291] 319 3489] 376] 4os| 433] 46% a4gcſ70:-519] 547 

0 i If Hr RE 4 5 6 7 6 


— a 


1227 1231245 36890 4915137368 9082 104 | I232| 1230245 379/493 6161739 1 1109 
* 1228 5 1230446368049 1147378600982 01105 | 2 \ 1233 z 123247370049 306 16740 863986 f 110 
1 5 1229 |& < 1232463694920 14737/860098 3 1106 S & 1234 |& 123024 37004946 7/740 864 935 1111 
| 1230 123/246 738086 1984/1107 1235 1232473704946 17741 864988111 
1231. (1230246 3986208 51108 1236 * (1244737104946 18 742 865 989177 
ta 25 37 74 86] 98] 111 i 12 20 37] 49] 62] 74] 86 99] 271þ 
I 2 | 0 3 421341517739 


25 0 n | 


* 


Logarithms from 73000 to „73 339. 


Numb. from 53703179637 75 54124014286.| 


7 


e 


Log. 0 SA 3 4 | 
73005 370. 3179637[4416213\5652817 9889449 8126110, 9362800 1836204[3073039[430984 3; 
1236,576 604 68 99 l 775 803 832 
»7301]5371. 554667516783535 . Wi 9494287 420529664423 56667944 
| 1236, 889 94602 974 060 088 117 
„730205 372. 7916561915370 1628082/2865313 3 4102572 657717678145 2019051893 
1237,145 17463: 23 259 345 373 402 
730355 374.0289295 1526725 40016715 239186 6476731 895 190401 89534/142719 
. 459 5106 544 5305: 658] 687 
73045375. 266487903902 59465 14033 63781107615910 8853739 711329483|2567398/3805 34: 
| 123221 244 801] 829 21292430222 
7305/5376. 50433 1266281312 875739 n 37099 12 494811161863 40 
ä 1238.000 2 086 1147; 143 200 228 267 
73065377. 7424596([3662881 1139537/2377908 3616307 9093192 733167685 70190 
1238285 314 371 309 8 4850 513] 542 
73075378. 9808732047302 35245284763 184 6001869 8479323007 180930986892 
1238.5 70% : 599 656 684 | o| 8080: 827 
73085380. 2195719434574 59123771513128390282 0868307. 1073623345446 
* 123 8.856 884 941 970 12. 055 084 112 
73095381. 45 85 5595 824700 830 30679542293 0781548 3260144{449948515738854 
| _1239,144 169 22 255122 34 359 398 
73105 382. 697825 168217678 0696616 1936128 565 4835ʃ689446108134115 
|  1239,426] 455 2 813 540 626 654 683. 
731166383. 937379806135 10 309 30194332816 805 23799292291 3223: 
* 1239.7 124: 740 797] 826 911 9405: 968 
73126385. 1772003012197 5492537732560 4527791692977 2933202 
1239.997 40,026 9% 11 62.197 226 254 
73130386. 41734565413739 78943909 134758037555 28560350 40965 1805337029 
8 1240,283 311 368 3977: 483 511 540 
73145387. 6775687818137 2993 59% 54001 42780696 526214716502915|7743712 
1240,568 597] - . 654 682 768] . 797 7 4 
1,731515388. 89845 370225 391 270718513948125 7671115]8912169/0153252| 
1 1240.85 409: 882 9 968 7 054 083190 +111 
„73165 390. 13943632635 503 51178680663 59094/600348 0082942ʃ(1324282 2565650 
|  1241,140 168 225 254] 12. 340 368 397 
731765391. 3807475048472 7531409877292 10014461 9124970201373925 214980900 
1241425 45 511 54002: 6266 654] 683 
73185392. 6222589746430 9947 809189607 4915170061 570873990 
1241711 740 79713 :+ 826 5 912 940] 969 
73195393. 8640990 9882988 2367068360915 1485 1263 7335573 85777 7009819996 
'F 241.097 2,026 083 112 198 226 255 
73205395. 106225 102304535 47891881603155717273955 9758836/1001320[2243832 
| 1242,283 312 309] 398 6 4846: 512 $41 
732105 396.3486373 . 72141678456822 9699506 218596034277 304670528 
1242.56 $598 6 684 770 7980 827 
1.73225 397. 59133557156211 Ss 96420080884950 2127920 46139465 85 70027 100087 
| 1242.8 56 884 9418 :. 970 056 085 113 
|-7323/5398. 8343200/9586342 20727111331593914559195 7945794;328913619532507 
I243,142 17009: 228 256 285 342 371 399 
»7324 5400. 0775907|2019335|320279214500277|574979116993334 9480505/0724133[1907791 
| 243.428 457 514 543 6281: 657 686 
7325 5491. 321147604455 1956989346942 706,8 186506 9439335 1918079 3161994]4495937 
1243,714 743 800] 829 80] 9150 944] 972 
„7326 5402. 5649910/6893911 9381998062608 5 4358517 56027 1906846949 
| 1244,001 029 0873: 115 204}* -. 230 259 
73275403. 8091208 9335495 1824156030685 294312931 6801821 80463090 9290825 
1244,287 31604 373] 402 488 545 
7328 5405. 835371 1779945 426917815513838|67585 27/8 9247990 492764737568 
| 1244.5 74 602 660 688 77416 ;» 803 832 
„73 29 5406. 2982399/4227260 9071 2 7962014/9206989 1697025|2942086[4187176 
| 1244860 889 946 975 O61] oo 118 
73305407. 543 22946677442 e +1489271539427 510939051 
I245,147 17 23308: 262 348 370 405 
73315408. 7885057013049 103759530 1621444 286696441125 13 2% 0 696 784933 100094994 
| 1245,434 4629: 520 549 6355 663 692 
733205410. 0340686|1 586407 9407793415323741 6569577 41[9061334/03072551553205 
1 I 245,721 74 835] 86 22101 :, 950 . 979]. 
733305411. 279918404045 19 1 778338719029509 19245 2768048 4014286 
| 1246,007 036 094 122 208 237775 260 
| 0 l 3 4__| 7 _9 
| 123805 1242470371 199001113 * 2480373497/6 21745 869994 ere 
E 1238 8 \ 12412481371 671990}1114. g 8 2493734970621 870994119 
41239 4 1242480372 9911115 = = 2493734980622 74687199 ff l2c 
1240 242480372 890921116 A * 2493734980622 3710996120 
1241 (124480372 99301177 — 2493749 8623748 872997 wk 
+} 75 WS q7 99] 117 25] 37] 5o| 62 87] 99 112 
0 I 2 | 3 $1 9 2131445167389 


K K k 


.  — _ 


_—_— — — en tron a Ge — —— — —— 


„ * : — n vo. — p_ — ë¶ ! 
Logarithms from 73330 10 73669. el from e fo 54536843738. 
4 1 ä 1 — 7 9 
1733315411. 27991844045 1925291228055 372937783387 9029509 8278555 1521840 1788870 4014286 
. | 1246,007 036 065 15102: 180 208 237 266] 
415412. 5260551 þ50684617753169 . 0245902 149231738749 985216231717478235 
1} 1246,294] 323] 352 438] 407] 495] 324] 553 
73355413. 7724788 8971370217980 aging 3957983 5204708 645 1462698 2448945055 
f 1246.581[ 6104: 639 735} 7 788} 81 240] 
73365415. 0191895)143876412685661[3932587 4265 25/7673538|8920578/0167648|1414746| 
1 1246,8 897] 92 7,012 O41 o:. 098 127 
73375416. 2661873 390902955 1562 146403427 7650566988979 390145239, 392567 63992303887309 
. 1247,156] 1844 213 2222328 357 385] __ 414] 
7338 5417. 5134723 638276 6762963888771 296 1372225 6198123867427 1150716362744 
; 1247,443] 472] goo] 52 5860 615 644] 673] 701 
„73395418. 7610445 8858175105934 . 5840 650975 6345160 7593991 8841031], 
3 1247730 7599 :- 788] 816 874 903 931] 9600 989 
7349/5420. oo8 904 3370582585 1043833179 932941 $17577577|382570710073985|1322233 
1248.017 046 075 | 161 190 219]1 3» 247 276 
4734115421. 25 098188145067 14763155 10%. 8812321060770 309247255775 303806288 
5 1248.30 334] 362 449]2 3+ 477] 506 535] 5064] 
67342 5422. 505485 2630344455 * 8800715 1298101]2546837,3795602[5044396|6293218 
J | 1248,592 21 650 67 736 265. 2894 822 831 
7343 5423+ 75420708799950003985 1288796 378675715035781,6284833[7533914|8783024 
| 1248, 880 90914 + 937 9,024 O52 081], - 110 139 
FIT an 0032163 1281331025 30527 3779752 502900 627828975 27600 8776940/0026309/1275707 
| r249,167 196 225 | 311 340 36906: 398 42 
7345 5426. 25 251333774588 502407 8772697 2296 1271923½5215 803771265 
| 1249455] 484 513 59917 + 628] 657% 68 714 
7346 5427. 5020980[02707231752049418770295| 126998225 19869 376978550 97290626970 
| 1249,743] 772] Boo 887] 9160 944] 973] 50,00 
17347 5428. 751970487697 3500019794, 269882 13770145|5020320627052417520756/8771017 
ed 1250,031 ©5919 :+ 88 175 203 232 261 290 
77348 5430. 0021 307|1271625|2521973/3772349 627318875 236508774142 0024062 1275211 
120.3180 347 376 495 462] 491] F201: 549) 57 
+7349 5431; 1 3776395565027 002 77094 8779109 nn 128063925 31447378228 
| 635 664 6 75002 :. 779 808 837 86 
73570 5432. 965 149 este 7534967878599 a 253894. 3790016[504111 2/629223 
| 1250,894 923 952 _ 067 096 125 154 
73515433. 7543391 $7945 7319945785|1297025 3799892 5059863022745 5365 888805071 
| 1251,182 211]4;* 240 9 8 327 355 384 413 44 
17352 5435. 0056513 1307983j/2559483/381101115 5806314154565 76988 1741 3069085132078 
122429 28 2 51644 _672|6: 201 23 
27353 5436. 257251713824276|5076063/0327880 8835990083582 335434 567385 383938 
1251759 % 788 816 | 903(7 :+ 932] 960 989 2,1 
17354 5437- 5091403[634345017595 52618847631 1351927|2604118/3856339/5108588/636086 
| 125 2.047 076 105 191 220 2490“ 278 30 
„73555438. 7613172 nee . 38751385 127617063 80 126763266308885 23 
| 1252,335 36419 + 393 480] go8] 537] * 566] 595 
7356 5440. 1378251 3904492643101 3895783 514849306401 233765 400 1890679801 59623 141247 
1252,624] 653 687 739 88797 8260. 855] 383 
„73575447. 266536203918274 171215064241 857671849302 120183268 14363 54.268946803942611 
| 1252.912 941 970 05722. 085 114 143 
7378 5442. 5195783 6448984770221 955435 02087601 46207627 1542 103968795 mp 
1253,201 230 259] - 345 374] 403 432 
»735915443- 7729091898258 0236099 1489646 2743222|3996827|5250461[6504123/7757815 
| 1253.489]. 51804: $47 6 634 663 69 1 720 
73605445 min 5190622772869 4026705 r ee 0296318015 5032 
| 1253, 77 80% B36 55 B94 92 gg1 8% + 4,00 
„736106446. 280436514058432[5312527 8 7820805/19074988/0329199 1 283770840 
| 1254.067 og 12 l 2117: 240 269 298 
73626447. 9346335 6600688078 5073/910948610363929/1618400|2872900/4127429|5381987 
1254.386384] 413 : 50 529 558] 587 
„736305448. 7891189/9145833/0400507|1655209 014164700/5419489/067430717929154 
| 1254,644] 65739: 702 731 78 818] 847 876 
73645450. 0438934/1693868/2948830/4203821 6713890/7968968/922407510479211| 
1254.933 962 991 o 107 1360612. 165 
73650545 1. 2989569 424479105 506755323 3010632265970 21337776733 3032157 
125 5 222 251 280 36712 :+. 396 425 454 
1736615452. 5543094, 6798605]805 41461930971 5 95653 ms + 3076596433228 1055879956843 
| 1255511 ___ $40] 69 G56] 685] 214. _ 743 
2 HA " 6 #1 | 
[| £2245] 8249 374498 18877 997 12 5% 50375 500/625 
IE inn 22274079 623 748/874 99801122 125% 50 376 5016 
# S 1248 37449 2449 87. 9980 2 1252510376 501/626 
Ja pres} © 375|500[6241749'87 1128517 _ 502 he 
na 2 50 25% 50087601 125 251.376 50a 27 
HER. IS 37] 50! 62] 75] 87] 1000 112 14 |= 38] Go] 63] 7: OY 
| | I 1415 5777 fees 


| |Legaritoms from 73660 lo 373999. 
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Ie Fas 74525543094 to 54932822036, 
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[+7366 
7367 
7368 
7369 
57370 


5457. 5786109 


5452. 5543994 


1255.5 11 


5453. 80995 10 


1255.801 


5455. 0658817 


1256. 090 


5456. 3221017 


1250,379 


1256,668 


7 


4477396 


54 
355310 
829 
1914907 
119 


408 


8054146 


569 


0611140 


3171026 


148 


5733804 


437 
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9309715 
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59 
1866998 

887 
4427173 

17 
6990241 
46 
9556201 
755 


0565313 
32 

3122889 
5 


627 


916 
683350 
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5 
612069741 


1820940 


945 


6939555 
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9503201 


$24 
813 


3076596 


685 


5634747 
974 
8195790 
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0759725 
72. $53 
3320554 
842 


4332281 
714 
5890721 
6.003 
9452053 
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2016278 
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871 


8146724 
0708346 
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5587995 
743 


684373 


772 


402 


032 
I 
% 321 
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051 
964667 
350 


639 


7097 166 


929 


| 


4529479]. 


97371 
7372 
27373 
7374 
7375 


5458. 8354095 


1256958 


5460. 0924975 


1257247 


5461. 3498751 


1257837 


5 462. 6075421 


257,826 


5463. 8654988 


1258116 


276 


566 


9611053 0868040 


9879 7,016 
2182223 3439499 


395 


4750287 6013853 


595 


7333249 8591103 
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884 


9913104 1171249 
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174| 


2125055 


913 


203 


3382100 


5 
5954138 


3 
24294233687626 


973 


942 


232 


4639174 


102 


7211501 
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5896276 
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8468893 


421 


1044406 

22 710 
OY: id 9D 4, 
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97 
4945858 6204119 


290 


7153407 
160 
9726314 
450 
2302116 


739 
4880814. 
©29 
7402409 
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8410508 
9983764 

4817624 
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317 


972072719979975 


348 


19007757 
218 
2241243 


508 
797 
396901 
087 


377 


7376 
[+7377 
7378 


So 


7379 


7380 


5405. 1237452 


1258 406 


5466. 3822813 


1258 695 


5467. 6411073 


1258,985 


5468. 9002231 


1259,275 


5470. 1596289 


1259.5 65 


7670058 89290730188 116 


0261507) 
925 
2855855 4115449 
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724 
9,014! 
304 
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2495858 3754292 


404 
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1540811 
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623 
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8. 072 
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$87507 054755 


52 


3 . 
78857769 


7 
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811 


144718802 


101 


391 
681 


529770 
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0116581 


20 
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788321 


580 


1375421 
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739 
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| 146123767. 271 304 4397 :* 473]; 6 
80266347. Om" at 33739304 
| 1461574} I 
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811715481. 865 2747[0145269|163782513130416[4023041[6115700|7608394|g101122 0593884[2086681| 
oF . 625] G59] 694% 728] 7623: 79% 831 
„81186483. 35795 125072378 IR 8058212[955118111044184[2537221[4030293[5523399]70165 39] 
= 1492 865] goo g69] 3,003[4:;* 037] © o72þ 106 40 175 
811910484. 8509714002924 1496167 2989445|4482758|5976105|7469486|896290110456351[194983t 
2 1403. 20008 1 244 278] 312 347] 381 4160 406: 484] 519 
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1834 183];67]5501734{917]t100[1284/1467[1651 1840 1843685 52[736[920]1 10551 2891147311657 
1835 1831675507140 7 1011284J1468016 51 184 18436805 5373710 2894747658 
- 13] 371] 55] 731 92] 110] 128] 147 165 X 1843 184369055373 12901474 j1650 
| : . 557A 92] cg 129] 147] 166 
; 7 7 1 ICY 8 15 * 81 99 
I PEI 9 2k E 15 | 1 


/ 


e 


Toparithms from. ,90330 to ,g0669. Numb. from 8003869518 1 70 80665903037 | 


Log., o_ I 2 3 3 TOW 9 
— — — 0 
9033 8003. 8095181[0538161[238118414224249[5067357|79105071975309911596934/3440211]5 283531 
| 1842,980[4 © 3,023 065 108 150 192 23515 3» 277], 320 362 
90348005. 7126893 89709808 13745 2657235 450767 634434108 18795803 16181875319 3719064 
1843.45 4475: 490 532] 574] 617], 6597: 70 744 787 
oz y 8007. 55628 5 1740680 9250ꝗõ 1109446693 8422 478242 1562646384705 47014673 2158842 
i 1843,829 872 9148: 956 999 4,041 08 1269169 211 
,903613009. 4003053 584730769 1603 9535942 1380323 3224747 5069213]6913722|3758273,0602866 | 


1844.2544 296] 339] 381]10:-424 466] 58090 551 5931. 630 
,9037[3011. 2447502[4292181]6136902[7981665 9826471|1671320|3516210]5361144|72061 20905 1138 
| 1844078 721 763 806 848 z: 89i] 933 976 5.018 061 


9038 8013. 0896199. z7 4130245 86448 643 1636 8276867 012214001967456038 1281456582 e 


. 1845.103 146] 188 231 2734: 316 358] 401 443 486 
,9039|3014. 9349144194672 3040243 4885856673 15 12 85772 1042295 1268734114560 5960428 

1845,28 5: 571] 613 656] 698] 7415. 783] 826] 868] 97 
,994c[8016. 78063 39965 2292[1498288[3344326|5 19040770365 30/888269610728904[z575155,4421448] . 
| 1845 953 99617 6.038 o81] 123 16 208|8 ;* 251 293 336 
,9041[8018. 62677848 114162996058 3 1807046 365 355 205 5100734669109 193325 1040001 28867 19 
| 1846.378 421] 4639: 506 $548] 597 633 67620 718 761 
9042 8020. 4733 4805802848427 1304209493 9679 2358 14939766 1998950999 1356243], 0 
a | 1846 803 846 888]1 :. 931 974] 7,016 O59 101 14442186 
3904313022. 3203429|5050658[6897929187 45243[039259912439998[428744019134924/7982450 9830019 | 
+ 1847,22g|] 271] 314] 35603: 399] 441i] 484 526] 569 512 | 8 
D 518308050 
| 1847,65 697] 739] 782] 8245: 867] gogl 952] 994] 8.037 
90458026. 0156087[2004167|385 22891570045 4/754866119396911]124520413093539[4941916167903 36] 
| 1848,080 122 165 200 250] 2927: 335 377 420 463 
90468027. 86387990487 304233585 24184442603 3075788 175 19730469f15792293 4280335276878 
| 184850518 :+ 548 590 633 675 718 761090, 803 846 888 = 
9047 8029. 7125767/8974698[0823671]26726871]4521746[6370847|8219991]6069177|1918406|3767678] * 
5 1848.931 973 30 9.016 059 101 144 1851 229 271 3144 | 
 [J9048|8031. 51699274563 49 157480165 1903014675]4864202]671377 1856338404 13038 2252736 

| 1849.35 399] 442.2. 484] . 527] 570] G12] 6553 697 740 | 
904908033. 4112476 596225878 1208309661951 1511862[3361815 5211810[7061848{891 1929|0762052 | = 
1849,782| 825] 868] 9104: 953] 995 50,038] 81 1236 166 | 
,gq050/8035. 26122181446242716312678|816297210013308[1863687[3714109]5564573/7415080j9265629 _ 
1850, 0 251] 294% 336%: 370] 42% 464 507] 549] 592 _ _  _ 
,905 1/8037. 111622 129668 56.48 17533666825 3085 19016[0369821[2220068[4071559,5922492[7773467 
| 1850,635 677 720 762 805|8 ;» 848 890 933| 975] 1,018 
' |,g05 2/8038. 9624486[1475547]3326650|5177796[702898518880216107 31490/2582800,4434166(6285 567] 
| 185 1.06109: 103 146 189 231 274440: · 316 359 402 444 
2950102448019 304 


5905 308640. 813701219988499|1840029/3691601[5543216|739487419246574/1098317 
| f 1851487 53001: 572 615 658 700 74312 .* 785 828 871] 

,905 4/8042. 6653801]85057151035767112209670140617111591379517765922 Vörden 332255 
| 185 1.913] 9563 9990 2,041] 844 127] 169 2124 255], 297] 
905 508044. 5174855|70271951887957710732003[258447114436981102895 3418142130 999476911847450 
- 1852,340 383] 42515 3» 468 510 553 596 638 68 106. 724 
905608046. 3700 1745 55 2940405 7490258601 111496 964433048 174136670435 85 23 50376 
182.7606 8090 852 8947: 937] 9800 3.0224 665 10808 150 
905 7 8048. 2229759408 295 2593618877 894669642787 149615 1033495 585 203007,7056499[8910034| 3 
3.193. 236% 278] 321. 3642 406| 449] 42% 334 277 = 
9058/8050. 7636110261723 10447089363 2459908 178340032 137188597 13739847 559376544777 5 
| 1853,620 663 70] 748] 791: 833] 876 919 g6i| 4004 ; | 
9059;8051. 9301731/115577713009867[486399916718174]8572392[042665 2280955 4135 3005989689 | 
| 1854.04 :. 080 132] 175] 217] 260/37» 303] 346 388] 431 = 

9060 805 3. 78441209698593/[1553110 e 71169150897 16030826333 268 1105045359210 N 
| I 2 8581 | 


* ——— . 0s no me OO 


| 1854474] 5164: 559] 60 644] 687  730j5- 773] B15 58] 
,9061;8055. 6390779 82456800 1006230195 5609 38 1063805 6657 1075 20824937598 1123118 103086424 
1854.901 9436: 9860 5,029 072 114 157 2007 242 285 
9062 8057. 4941709 0797037|865 2408[050782112363277]4218776160743 1879299029785 52911641199] 
I.. 85.3280 321 413}8% 456] 499% 541 584 ©27] 5709 — 712 
9063 8059. 349691 1] 535 2666/7 208464[9004305|0920189|2776115]4632083j16488095|8344149|0200247 
185 5.75 5 798 841] 88360 :. 926 969] 6,012 O54 09711 ;* 140] 
906408061. 2056386 3912569/5708794/7625062194813731133772013194123|5050562|6907044|8763568] 1 
| 1856,182 225 268 31 353/27. 396 439 482 524 567 1 i 
,9065|8063. 0620135/247674514333398|619009418046832199036131760437]3617303|54742127331164| if 
1856,610) 653 695] 738] 781] 8244: 86 gogl 952 995 
90668064. 9188 159 1045 197290227747 594006616566 8473775033 10260z 1883 2004045657 5903037 
18570375: O80 123 166 25 106: 294 337 380 
O I © 1-3 4 5 BY 7 8 9 
18444 1843690553 7381922]1106[1291]1475]1660 1851 1851370 5551749925 11111296 148 141666 | 
13845] . \ 184}369[553[73*1922[1107{129111476[1560 1852] . | 18513701556,741[926j111111296|1482[1667 
56[741192611112112971148211668 


. 
——— ——— —ꝶ— u 


* 


2 1846 } 18513691554ſ738[923]110811292[ 14771661 [ 3 \ 185137215 
= < 1847|> < 18:[369{554[739]1923[110811293[1478]1662 || i < 1854] & < 185]371]556/742[927]1112[t298[1483[1669 | 
38 sas E F 1851370/5541739]924[1109,1294[147811663 || Af 1855} + I 185]371155617421927]1t1311298{148411669 
1849 1851370, 555]7491924|1 1091129411479] 1664, 18 56] 1860371 1485 
18 50 1851370;555]7401925[1110[1295|148c[1665 1857 186371 


1 37 55 741 92] 111] 129] 148] 166 3 5 


2 RE $213.19 5 5 F748 9 


— . — "os. a 
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—— CC —— —— 2 —— — K 
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Logarithms from 585 to 199999. Vans, from 80649188159 Zo 81281180026 
Log. — 42 SEES $$ 6 7 8 "wa; 

,906618064. 91881 591045197 wn 4759400(6616566]8473775/0331026/2188320/4045657 5903037 
1857,037(5 : 080 123 166 209 25116:- 294 337 380 422 
90678066. 7760459 g61 79241475432 3332983 1905777048213 8905892 096361412621 379 4479186 
1857, Fos: 551] 593] O36] 679 72218: 765] 8% 850 

9068 8068. 6337036 5949.398579 1918443768885 5626929748536 9343185201378 3059613 

185 7.893 936 978] 8,021 0644 197 150 192170 *- 235 278 
070. 4917898 6776125634759 2982235143499 23 6068458927035 978565616443 19 
185 8.321 303] 4006/1: 449] 492] 535] 577 6200 663 2 706 
»9070[8072. 3503025|5361773/722056519079399109382762797 19614656159 (6515 15; 8374213 0233354 
1858,749] 22] 834] 8723 :- 9200 263 9.008 04 9104: 134 
907108074. R 3951615581083 57670097 9529402 138875003248141 5107575 696705 1 e 
985 17% 220 262] 305 3485 :. 391 434 476] 519 
90728076. 686133 2545738 4405 38552650768 12480999845 861844405 37042665 564171 74241. 's 
anpg cog! O48!  ogol © 733] 776] 3197 :. 362) 95] 947 9900 
90738077. 85 1144142300421 814864.337/672449918584703/0444950[230524114165574 6025950 
860.0338: 076 119] 162 204. 2479: 290 333 37 419 
»907413079- 7863689746830 1607334 346788132847 1% 18910490497 800910499 7714664632864 | 
1860,461 504,80 7+ 547 590 633 676 71801: 761 804 847 
9075 8081. eg 3538012147345 10 393672857977 8976588940041 1381231242463 
860,890 933/2 :+ 976] 1,018 ©01] 10% 147 19003. 233 276 
907608083. 5 1037396965057 8826419687823 254927044 10%6006 2722928133868 99954871 857148 
1861,318] 361] 4044: 447] _ 499] 533] 57 618] 6061/5 704 
9077/8085. 371885255 80599 744238919304222/1 166098 3028016648899 788675 1982086 140300476120 
1861,747] 799], $33] 876657. gig] 9610 2.00 ogy] 9%, 133 
9078/8087. 2338255 4200429606264 9249099787213 649561035 1195 153743 84% 236860 90993 79 
1862. 176 219 262 304 3478: 390 433 476 519 52 
,9079]8089. og 1941824545 4687 19306549883 8412517075 3930138212400 1074% 863970% 726927 
1862.605 647 690 733 77690: 819 862 go 948 991 
9080 8090. 9589918145295 1331602856 17914/042309 8905 518076876363 2054495388 6358765 
863.0341: 07 119 162 205 24802: 291 334 37% 420 
908108092. 8222184 0085647 19491521j3812701{56762921[7539927/9403604[1267324[3131087 4994893 
1863,463/3 :* 505] 548] 591 634] 677 7204: - 763] 8060 849 
908208094. 8 8722633 0586568 2450546[4314566[6178630[804273619906885|1771078|3635313 
892 9355 978] 4,020 063 106 149 1926. 235 278 
908308096. $499591 736391219228276 1092682[2957132[4821625 8 8550739 0415361 2280025 
4,321 364] 407[7:» 450] 493] 536 $78 62108 664] 507 
90848098. 64755 600948; 7874276 9739112/160399113468913[5333878 7198886 9063937 0929031 
- 1864,750] 793] 836] 879,90: 92 965 5,008 51 094 13 

90858100. 2794168[4659348 6524570[8389836[0255144|2120496]3985 890[5851328]7716808/9582332 
» 1865,180 223 266 3091: 351 394 437 480 623 5666 
790868102. 1447898033 135075 1791 5904485489 1059376374642 1980450 80656373975 239928 

| 1865,60g] 652 695 738] 78113:» 824 86 9100 953] 996 

2908718104. 010592 197196303 83804456 70416975 7033700436548 1302802 3169098[5035438[5901821 

1866,039 o82 125 16 211 2545: 297 340 383 426 

908808105. 876824606347 15½5012263677810623 4379, 1010199967703 1834429701 1995568011 
| 1866,469[6 ;+ 5110 554 597 640 683 72607: 769 812 855 
9089/8107. 743486619301 765/11 1687060303 559049027 186769788 8636952371257 423850 

1866,898 941]8 :» 984] 7,027] 070 11 1569.19 242 285 
{-9090[8109. ee 7973149840485 7078993575357 544285 73 104 9779871045616 2913288 
1867,328| 37210 414[10:-457] e 543] 885 5291 — 672 715 

909108111. 47810046648762ʃ85 1656303844080 225 22954120226 598819978562 159724275ʃ/ 

1867.758 801 84402: 887 930 973 8,016 O59 10213 !+ 

9092/8113. 34605 235328711 7190943 gob5217/0933535|2801895/4670299/65 38745 8407235 
1868188) 231 274] 317]4:* 360] 403] 447] 49 533 

9og 38115. 21443430401 296215881624 N 1487867 335670105 225578 7094498 
1868.61 662 705 79106: 834 877 92 963 

9og 48117. — 2466027015 15045 70608 8 830892 101 178142 20474061[391671 305786064 
1869. 0 49 0 ogz] 135] 178] 221708 :- 264 30% „ 350 393 

,g095[8118. 952489339437 3032638950133 451% 00306988727 21074241661215 3044819346 
1869.479090: 52 565 o8 G52 695 20: 1.739 781 824 

1.909608 1 20. 8221625 9091535 19614880383 14845 701523 7571605944173 1311898 3182110 
| 1869,910[1 73+ 953 996| 70,039 082 125 1682. 211 234 
90978122. 6922662 8793020066338 253381 304404282 6274795 814535 1001 59501886592 
| 1870,340] 38403 427] 47 5133 55 59904 64 685 
»9098[81 24. . 74987709309591 124044 3111349/4982292|6853279j872430 0595382 

1870,771 14% 8575: goo] 943] ' 987] 1030] 0736: 116 

9099 8126. 433765662088 5988080104995 1392 1822723369409 5505515 743697619308480/11 

| 1871,202] 245| 2880 33117: 37 417] 461 50 54718 
— 2 1 1 4 bY” 6 1 
| 185 1863710557743 928011141300 1671 3 1864 1860373 559,746,932[4118]1305 
18 58 1861372557743 929ʃ1115/130 1672 | 1865 1860373559 74632J 1719 1305 

k . 1859 f 186037] 58 744929 11150130 1673 _ } 2866}s 8737356074633] 125 1306 
ee J 28372553 7449 3% 226073 1674 s J 1867/8 J 187137315601747[933} 37 
8 } 1861]: \ 186 372[558[744/930[1117[1303[1499}1675 || = 1868, J 187137 560174719341 72211308 

18620" 5 5597451130349 186g & 87674564803 % 22111308 
1863 1863730559745 | 187 185]37415611748j935[1122[1309 
191 37 4 0 17 1 561 55555 112301310 
ix 371 56] 75] 93] 772] 131 
| 1Þ[1 FS THIS] TT: 
. 3 x 4 A "x ok 


— 


Logarithms from ,91000 70 91339. Numb. from 8 128305 1616 to 97920070632. 
Log. O 1 8 4 5 n TC. 
,9100[81 28. 3051616]4923249[5794925[3666644 05 384071241021 2]4282061[5153952|8025887}9897865 
1871633 676 719 7629: 805 848 891 935 978] 2,021 
910108130. 1769886[3641950[5514057|738620719258400[1 130037 30029104875 239 6747605|862001 3 
1872.064 107 1500 193 23601: 279 323] 366 409 452 
91028132. 0492465 . 42374991 1082498553727 2808336008365473033½%346473 
1872.45 538] > 581] 624] 66 7113: 7544 797] 840] 883 
910318133. 9219357}1092283 29652521[4.838265|6711321 8584420 04575611233074714203975 abs er 
1872.926004: 969 3,012 056 ogg 14266185 228 271 31 
„91048135. 7950500 9823918 1697319 3570703 5444250[7317780[9191353|t06497012938629/4812332 
3 1873.3580 4016: 444 487] 530] 573] 54152 55% 203. 245 
5910508137. 668607 8085 598670433699 2307574 a 605 5454179294591980350711077598[3551732 
| 1873,789g] 8328: 875] 9180 962 4.005 648 9919: 134 177 
910608139. 542591073001 309174394 10487010 2923051 4797444 6671880085 46360 3 2295448 
1874. 2200 264] 307 40: 350 393] 4360 47 52301 :. 566] 6090 
. 910788141. 417 7]6044709/7919404 9794143|16689251354374915418617 7293528168483 1043480 
1874652] 695] 738 782|2:» 825 868] gin 954] 9973: 5.041 
910808143. 291852114793605|6668732/8543902[0419115|229437 2]4169671 — 79204009795 83 
: 1875,084 127 170 2134: 250 300 343] 429 472 
91098145. 16713021[3546818|5422377j7297979{9173624[1049312 29250444700B1 6676637|8552498 
1875.5 16 559 602 645 68866: 731 775 818 861 | 
9115 8147. 0428402[2304349/4180340|6056374/793245119808572|1684735|3560942[5437192 
1875,947 991 6,034 077 120 16318 !- 207 250 293 
59111 8148. 918982 11065201 2942623 48 1908906695 5990857215 10448747½z3253 854202067 
| 1876,379]9 . 423] 466] 500 $552] 595150:-639) O82] 725 
„91128150. 795556119832373[1709227/3586126|5463067|734005119217079|1094150[2971264 
1876,812] B55|1;» 898 g4i] 984 7,028] o71/2% 1144 157 
911308152. 6725622 8602866[0480153'2357483 4234857 6112274|798973419867237|1744783 
11877,244] 2873: 330 373] 417] 460] 03 5464. 590 
9114 8154. 5 500006737768 20255 401 133 1643010970048888 19067667 110864464705 22626 
1872.67 719] 2635 :. 806] 849 392 936] 979] > 5.022 
911508156. 4278713|6156822[80349749913169]1791407[3669688|5548013[742638119304793 
| 1878,108 152 195 2380/7: 281 325] 368] 410 4548 
911608158. 306174549402 86068 18870 8697498005 76169245 48830433 3640062 1244008091284 
1878.541 584 627 671/714 757] 801 844 B88 
91178160. 184910203 7280755607092 74861 5 29365 256.1 24440303 12359 3500282606882 102 
| 1878.9744 9.017 obo 103 1471: 190 233 276 320 
| 911808162. 64078525 2019204399641 6279134815 8670003 8250191787303 7975395677248 
1879.40 450 493 536 57903: 623 666 og 752 
91198163. 9436796 131663 503 1965 18507644469 56413883642 5007 16480025965 794476722 
| 1879,839[4 :- 882] 926 969 80,012 O56|c *» 099 142 185 
91208165. 8237136[0117408[1997723|387808215758484176389291951941 755 3999493280524 
FA 1880. 27206: 315 359 402 445 488 5327: 575 618 
„912108167. 7041804089225 10080325 82684050 4504885 6445763 8326684 207640 2088657 
| 3 74808: 7924 835 878 922 9650 1,008 051 
591228169. 5850804 7731942 g9613123|11494348|3375616|5256928 e 
1 1881 138 181 225170 :-268 311 355 398 44101: 485 | 
91238171. N 6545 70684273 2 103089790 1906804072425 5954373 7836847 7991899837 
I 1881,571 61 658|2 !+ 701 745 788 831] 875 91803. 961 
91248173. 34817985 363 80207245850 127942 01089 2254 47744766656740 35 3904 0421400 
| 1882,005 048 OQ1 13504: 178 221 265 308 35115 395 
912508175. 2303 7944186232 60687 14795 1238983380617 164180 3599073481771 730451 9247297] 
18832, 4.38 481 525 568 61106: 655 698 741 785 828] - 
,9126 8177. 1130125]301299714895912[6778870 8661 87110544916j2428005/4311136 De 118077530 
. 1882.871 915 958] 3.002 o45ʃ[8 :. 088 132 175 218 262 
91278178. 9960791 1844097 3727445|5610837/7494272[937775111261273/3144838/5028447]691 2099 
| 1883. 3059: 343] 392] 435] 4790] 522880 :. 56% Gog| O52] 695 
Slate Ld 8795794106795 33025633150 44471410633 1010 8214922009887 19828773 866919575 100 
* 1883.739011: 782 825 869 912 956K: 99 4.042 086 129 
| 9129 8182. 7635 1355 19307 140352303287783 5172086 705643 208940821 0825254 2709730459425 
8423. 216 259 303| 346] 389| 433/4:- 47% z 553 
91308184. 64788 1383634200 2480700 132763040175 5902280787 1039671970015 56880 3441834 
| 1884 606] - 65oſ5 :- 693 73717 780 823 867 91006: 954 997 
913108186. 53 2683107211872 9096956 0982083[2867254[4752468|6637725|8523026/04083711229375 
1885, 040] 08 1277: 171 214 257 301 3448 388 431 
913208188. 417919 60646641795018219835744172134913606997 5492689]7378424/9264202/115002 
1885 ,475 518 561 6059: 648 692 735 77 822190 :- 865 
913308190. 303 5890492179980 75 108693 74605797 862465 868 4351994 623816381 245700010632 
"ng 1885 909 952 996] 6.03901: 082 12 169 213 25602. zoo 
| . 2 3 | 6 5 9. 4 
218 56247 6[112 81168 88 381376] 56 112801316 
12/375J56 4g r du 48fr688  Cxv89] , Ce ee 
8 187 375[5627 50937/112413 12014991687 |} 11882 = 1883765657534 112913725060 1694] 
H 187|3751562|750[937]112511312/1500[1687 = 18834 < 18$}377]|565|753]1941;1130[1318 1506169 5 
 \ 18813751563[750 938011287373 150101688 [8 Ff 1884] 1880377565 7541942/1130/1319 15071696 
a 188037556375 1038 112601314 15021689 1885 1880377 505 754\942/1137]1319|r508[1696 
188[376[563[7511939,1127\1315|1502[1690 |; 1886 189 3771560 75494311320 320015091697 
% 1883760564% 5239 11271315 750301691 | 19] 33] 57] 75] 94, 113] 132] 151 169 
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709 


108065 2 153 


5695617 


20908. 


4,025 


1453119 


25 
0677647 
5O :- 69 
990660 2 

139 
9139986 
582 
8377798 


7620041 


243 
4941 
457 


4192511 
310 
3447607 
753 
2707137 
197 


468 
6866715 
911 
81751 
354 
5373366 
798 
4633334 
241 


— 


A, 


8365.6559575/8485861 
33006: 
907793111004749 


$367. 5824428 77511 
369. 509371770208 
8371. 4367443 0295060 


8373. 3645608 5573669 


1926,286 


1920,729 7 


b 
1927,173 217 


1927.617 I 


1928.061 105 


374 
818 


262 
8222721 
7 
7501774 
149 


041219112338506 


8948107[0875 369 


4204984 
419] 463 
3531611 
8. 862) 90 
2802675 
ED > bas 
2078177 
794 
1358117 
4 :+ 238 


7Q . 306 
0150427 
2 :+ 750 
9429923 

194 


6191447 
507 
$458518 
951 
4730025 
395 
4005971 
839 
3286335 
283 


811795 510044507 
5527: 596 
738546993 12764 


439 


7,040 


995 4019 *- 
665 7420085 4495 


4 


5933809 7661893 


883 
5214638 
327 


927 


71429051907 1337/09 


371 


1971103 

640 
1239504 
084 
0512343 
528 
9789620 

972 


416 


8375. 2928213 4856717 
1928. 505 
8377. 2215257 4144206 


8379. 1506744 


8381. 0802673 
— 929.83 


549 


993 
3436137 
437 
2732510 
882 


1928,949 
1929,393 


6785266 
$93 
6073199 


871386000642498 
638062. 682 
80022370993 1319 
082 126 

Ly capt: 9224582 
2 $71 
6592318/8522288 
979] 30,015 


2571180 

727 
1860445 
8% 171 
1154153 
O:;-OIG 
0452303 
—. 059 


4499907 
271 
3789616 


215 
3083768 


5013428 
704 


2382363043 12467 


104 


148 


4 


3 


6 


| 


7 


8357493 

860 
7648191 
304 
6943131 
748 
6242615 


3897743 
685 
3166588 


128 


913831574 


192 38355 ) 


192 3841575 
576 


766 957 
51766 958 
51767 958 
767 959 
768 939 
768 960 
768 960 

77 96 


OOH 


1149 
i150 


134001532723 
1341153311724 | 
13421153441725 
1343}153411726 
1343j153511727 


Differ „ 


192 


3844 5774709,901 


192138 5[577J76996 


192138 5[577J77⁰ 
192038 5[577J770 
193038 505788770 
193138 5[578 [771 
1930586578 
193 386 57 


962 


|Logarithms from ,92330 to , 92669. Numb. from 83810802673 to 84467509924. 
Log. | o I 2 3 4. 5 6 5 9 : 
39233 8381. 0802673 27325 1004662392055923 18085 22288045 2303238236343 12407/624261 508 172808 
| 1929,837 882 926 970] 30.015 [z: O59 104 148 193 237 
+9234 8383. 0103045 0333260396365 315 894023[7824438[9754898[168540213615950(5546543]7477180] 
| 1930,282} 326] 370% 4150 459] FA: 545] 593] O37] 682 
[,9235|8384. 9407862[1338588/3269359 520017413 1033906193 8099 28862923879 48549 166785998 
1930,726|5 + 771] 818 859 904] 94806: 993] 1,037] 6820 126 
923683 86. 8717125 064829625795 1145 1077166442075 8373423003048 17Z236254416773606099263 
1931 71% :. 215 260 304] 349] 3938: 435 482 526 571 
92378388. 8030834 9962449894109 3825814757563 76893 509621194. 5 530773485003 4 6975 
1931 615 66019 : 704 749 793 838 882190 :+927 9710 2,01 
192388390. 734899119281051[1213156/3145305|507749917009737[$942020[0874347,2800719/4739136 
1932,060] 10651: 149] 194 238] 283 327]2%- 372] 416] 461 a 
92398392. 667 159608604102 0536652 2469246[4401885[6334568|8267296]0200068|213288514065746 
 1932,505] 55003 594 639 683 72 77204: 817] S861] 906 
92408394. 5998652793 15029864597 179763607307 295 6638487597 21530 2391463501 3396807 
1932950 995] 3.0395: 0844 128] 173] 217] 26266: 30600 3510 
„92418396. 5330158263553 9196993 1304780306404 75 8093 1198888648610 798568 2732320 
| 1933,395] 4400 4847: 529] 573] 618 662} 7078: 752] 796 
{ 9242 8398. 4666 1166599956 8533842467771 240174643 357646269828088203936013 80882072285 
| 1933.841 885 9309: 974] 4.019 063 108 152400 197 241 
1924308400. 40065 2659408 127875 14398095 181743937 30784031501 2910|7547464/9482061|1416704 
1934,280] 330] 375 4420/1: 464 509 553] 398 64202 687 
92448402. 3351391|5286122[7220898915571911090584/3025493 4960448895446 8830490[0765577 
+: 1934,731] 776] 820 8653 910 954] 999 5,043] 884 13 F 
| 92458404. 27007 10046358876571108 8503740441685 237704043 12440062478848183373 3 | 

1935,177] 221] 266] 3115. 355] 400 444 489] 53366 578 
[+9246|8406. 2054485[3990107 $925775 7861486 979724311 733044 3668889 5604779/7540714/9476693 


1935,623] 667 712 756] 801%: 845 890% 935 979 6,024 
| 9247 8408. 141271713348785[5284898/7221056 915725811093504 3029790 496613 2069025 128838937 
| - 1936,068 113 1072) 202 247%: 291 336 380 425 470 


| 1936,514] 559% 603] O48] 692 737 F -$71{|- grs 
$-9249]8412. LESSSS 20795 1640165 20/5953570/7890664/9827802[1764986|3702213|5639486|7576803 
1936,960] 7,005] O49 09 138] 18303: 228 272] 317] 362 
. 92508413. 95 14164145 15400338902 1053265 17726485 7920164101 139271030769455014563 hay 
8 1937. 40604 451] 495] 5400 585] 62905: 674 7188 763 
1.925 108415. 8890234082808 7 2765984470392 5664191 10857994205 180180 245613804394303 N 
| 1937,852j0:» 897 942] 986] 8.031 0757: 120 165 209 25 
„925 28417. 8270766209065. Z 147408 4085 7966024228 79627059901 22701 839794 3778405|5717061 
1938.299882 343|___388|_ 432] 477] 2 600 - 61 656] 7 
925308419. 765576119594506(1533295 34721 30541100917349932 92889001 227913316697 106 106073 
88 1938.74 790|20:+834 879% 923 958 9.0130 :. % 102 147 
92548421. 7045220898441 100923647 286292804802253067 41624868 1038 0620498 2560002444995 50% 
| 1939.19 23612» 281] 325] 370} A4is| 459]3:+ 504 549] 593 
.925508423. 6439 1448378782003 18464258192 4197904 6137780807642 7548 9574983897494 
13 1939,038 68304: 727 772 817 861 gobls :- 951 995] 40,040 
92568425. 9937534 77776189717748165792203 5981410538404 4747871 9419065 135946203 299904 
| 1949,085] 1290 1746: 219] 263] 308 353] 3977: 44] 487 
1925718427. 5 2403917180923 9121499 3 300278504943495/688 4250088250509 8942706783 
| 1940,53. 26. L218: 665] 210% 755] 799 8449 — 889] 934 
9258 $429. 4647716065 8869585 29718 5 241 1899435355 62942578235 50301767950 2118131 
19409780 1,023 068030112 „„ 246 2911. 33601 381 
925908431. 40595 1106000937 7942407988392 10182548103 7670855708734 709002 959216511533948 
1941,425] 470 515] $559]2:+ 604 649] 693 7388 78313." 828 
92608433. 34757705417049,7359500(930152811243534/3185585|5127681|7069822190120070954238 
; 1941 872 917 962 2,006[4:- ogi] og6 141 185 2300 275 
926108435. 28965 124838832678 11960872360 5066605926085 58045 5 11010649368984363 2100378999 
|  1942,319} 304) 499] 454|0:* 498] 543 5888 633] 6777+ 722 
1,9262[8437. 232172114264488,6207300[8150156009305;7]2036003 397 8993[5922029|7865 1091980823 
* 9h 1942,767 812 856 90108: 946 990 3.035 o80 125 169 
926308439. 175 1403036946170 56378765 8118095245 2814679220341 13605354842 7298370924942 
© FE 1943,214 259 304] 348 393140 5438] 483] 527 574 * 617 
92648441. 1185559]3129221/5072927|7016679]896047510904316|2848201[479213116736106[86801 26 
1 1943062] 706 751] 796 B841j2;- 885] 930% g7s] 40 064 
l 9265 8443. 062419102 56830045 12454645665 3 84008970345 185 9 423389661783 1908122787 
19 . 0 % 154 199) 244 et. 333) 378) 4% 467 512 


#9248184 10. 0775407 "ey 1921464848065 8508308521731 ET WON 4331943|6268769[8205640 
2 


— ann... 


| 
' 
[ 
| 
, 
| 
ö 
7 
| 


4 592668445. 0067299|2011856 39504585 5901104|7845796[9790532[173531313680138 5625009 7509924 
1944,557] 602 647 691] 736 78106 :. 826 870 915 960 
Sy Tons 13 "He We VV 9 

1 1930 1930386 9651758] 13511154411737 . - 1938 194/388 5817751909 1163[1357][1550|1744 
| 1931} 193386525 965/11591135211545]1738 | 1939 1940388 582776969 1163[1357]155111745 
8 | 193218 93386 96011590 352 1545739 [. 94% 1940388 587%) 7764338052745 
= J 1933] 5 J 1931337 966 11601353/1546|1740 2 1941 5 1940388 582776970 116501359 155301747 
| Q } 7934} . ) 7931357 967|1160\1354 154711741 [|= } 1942]: \ 1941338158317771971 1168035955474 
| | | 2935Ja 93387 967,11611354/1548[174.1 1943] J 21941339158317771971,116611360|155411749 
| 1936 1940387 96817627353 154911742 1944 1941389|53317781972 116611361[1555|1750 
1937 194.387 968 11621356755, 743[ L01945 1943890583778 9721670136 115561750 

x91 39; 97] 116 135] 155] 194 |} * [180 39 58] 73] 97] 116 1360 155 175 


mY | Bf bf & TATE wi RTF. 9 | 


——_—— - 


» 
. 

Ae. r 

: 


Em from ,92660 to £=-5 [og = _— SE to 5 5, 
Log. | 0 3 FORE. i Wl LENT" S127 13 
9266 8445. 0067299201 1850 3950455 5901104/7845 796197905 32[t735313[3680138 1 595 75699 
| 1944557} 602 6471 691 756] 78166. 826 870 95 
1.9267 8446. 9514884[1459889]340493915350033[7295172 924550 11 8558503130859 $57617 77 702154 
1945057: 050 094 139 184 2298. 273 318 363 
[+9268 $448. 8966948 0912401 2857899 te” 6 6749028 iy A. 3712586058[4531 wn 
3 194545300 : 497] $542] $587] 632 677560 . 721 7660 8110 85 
92698450. 8423492 0369392 2315338/4261328[6207304 8155444099568 204573813991952]5 
| W 259 30 
92700845 2. 7884516 9830865 1777258137 23697 5670180 761670 9563281 1509899 3456552 
; 1946,349] 39413 :+ 438 483 328 573] ©618/4.- 663] 707 
927108454. 73500292968 191243501 190547 PIO 708445519031477/0978543/2925654) 
| 1946797 8425: 887] 931 7,021] 666 411 15% 
92728456. 68 200100876725 5 0714545 2661880 4800360 65 5668 5 880415 5045 16692399229 
| 1947,245] 290% :, 335] 3800 42 470] 5148 55g 604 
9273 45 8. 6294482 $2421760189914/2137098,40855206033399 79813179929280 1877288 
1947,094] 7399 :. 783 873 918] 963 8,00860:.053 
92748460. $773438 772158119669768/161 $0003 766277 5514599746296594113771359833 
1 1948.142 187 2321. 277 322 367 411 45602. 501 
4927 5/8462. 5256881 a +: 91541081 102788305: 514 502846949 100088979600846865 
1948.59 68103: 726 770 815 860] * 9gog|4:: 950 
927608464. en ee 8642934059 20630254123 84490457 710439721[83890300338384 
'  1949,040] 084 12952. 174 219 44 399 33546 399 
92778466. n 1 ra he 8272035450 3985118593483 178845 899834392 
1949,488] 533 623] 668 713 758 Bog) 84808 
927808468. 3734132568469 640 2 95840791 534151 3484208543 4430/7384637 9334889 
1949937 982] 50, 927] 07210 !» 117 1624 207 252 297 
192798470. 3235527 A © +] 086822 1037343 2987909119385 2016889176 839877107906 
B 1950,386 431 52101 611 65 70¹ 74602 
928008472. 28.592380 66431 3918594056 0545026 249604244) 102639820) 83493570 
| | 1950,83 880 925 97003 21.015 o60 105 150 19504 
1.9281 8474. 225 1792420307761 544078105782 0057202 2008666[3960176|5911730/7863330[9814974 
| 1951,28 3390] 375] 420056: 465 3100 554 59g 64 689 
19282 8476. 1766663 371839) 5670 7762200195787 5257843477743 5429747381796 3389 
195% 4% 779] 82 869 914 959] 2,004 ogg) 094 13 
928308478. 1860293238212 5190441 714271095530 1 2999805495 2259690457885 730 
| 195 21844 229 274] 31 3630 408] 453 498 543 58 
1. 92848480. 809889 7625224715 2006667923 862069200573505 25263630447 9266643 22148385 207 
1952,633] 678 723] 76 5137. 358] 9030 94 993] 3,038 
4. 928508482. 0338245 2291 32804244456619762 ee” 2057417140107701596416 7917611 
| . 1953083] 128] 173] 218 33 — 308] 353 39 443] 488 
9286/8483. 987 10981182463 113778209]5731831 g, e 7454512 
| 19536533/4:- 578| 623] 668] 713] 7585: Bog 848) 893] 937 
.92878485. 990845011 362433/33164605270533 7224650917881 3[1133020(3087273 $4157 01995908 
1953.982066 4,027] O72 162 207%, 252) 297] 342 
|,9288/3487. $950301[0904733/2859z11[4915735 6768301 (1872201406775 o1/263227 45873016541 Þ1, 
| 195 4.43218 :- 477] 522] 567] 61 657 702) 74 793] 83 
1.9 8489. 849665 1045 15 342406462436143463 1645 282515 15226622 W 4136973/6092216 
1954,883190 :+928 973] 5.0018 - 063 10801 153 198 243 288 
1,9290|8491. 804750300283611958214/391 36375869 1050782461897 8076735779369 14275647 120 
1955,333/2 2+ 378| 423] 468] 513] 8886033 648] 693] 738 
929108493. 760285819558641[151446913470342|5426260|7382224/9338232|1294285|3250384|5206527 
| - 1955783 82804: 873] 918 963] 6,008 05305 O98] 143 188 
„929208495. 71 2715]or r8949|10752271303155114987920 6944333090079 085 7296281 3845/4770439 
1956,233] 278|0:- 323] 369} 414 459 5047." 549 594 639 
+929 8497. 6727077 8683761 640490 2597265 4554984 6510948846785 7 04248120 238181104338856 
56,084] 7298: 774 B19) 864 909 95 49. ,299] 7044 o89 
929 8499. 295945 ebene ge u- fc edges 9996833/195428413911779 
1957,134 1801500 225] 270 360 45011." 49% $540 
9295/8501. 586931917826904[97845 34 at sche 5657696 7615508 9573362[1531263/3489200} 
| 1957,583|_ _©630| 828 720) 765 856] ____ 9o1[3:;- 946| 991 
192968503. 5447200[740523619363317/1321443 N 8 7196093/915439911112751[3071148 
| 1958,036 081 1264: 171 216 261 307 3526 397 442 
. 929708505. ee 89466090918 2863508432247 678118 $739945 06987480265 7596 
1958,487] 532 5776: 62z) 667 712 757 8037. 848 893 
| 8507. 4616489/6575427/$534410/049343 245251114411630|6370793/83300020289256|2248555 
1958,938 983 9502888 2 07 118 1 209 2549 29 344 
1929 8509. 420789961 67288|81 267220086201 204572014005 29 5964910|7924570/988427 1844025 
1959.359|___ 434|___ 479]10:+524} 2% 515650 7ox} 75011-- 795 
. O 3 2 ee * 4 | 
' 1945 94ſ33915831778[972]t 1671136 1[x55611750 1993901586178 197 | 
1946 19 389 935 778 97311168{1362fr5 551751 1951391}586}78 197617213 
& 12947 19 89658479 [973[1168 r1363]r558}i752 |] . 198039 1586782577172 736815637759 
S4 4 es 287169364 5880753 || 8 1950395867827 | | 
4 8 [2949 & [ 1949399]5854780[974[r169/r36411559Þ1754 [| 8 19613911587} 7829731 174[1369,156 511760 
|; 19 50 195/3900585 780197:]t170jr365}r560[1755 | 196039 158778 319 7011 17 13701558 1761 
Ras. > 3. 19 1;go[5$57780[97:[t171[1366/1563[1756 | 7966392587078 00h75 8e 1762 
ö | Tof 39] 58] 78 9*]. 117] 1360 156] 195 1 196 op 7841979{1175}137111567[1767 
© Ex Wy ML l 2 78] 98 117) 137 156 2374 
Ie a KAR LW | JH HULL 


| 2 from 93000 10 293339: Numb. from 851 13803820 to 85780781790 


Log. 


O 


930085 11. 3803820 

59301 
|,9302Þ8515. 3009202 
»9393[8517. 4618664 


2930 8519. 2232643 


$13. 3494254 


1959,840 
1960, 292 

1960,743 
1961, 195 


1961,646 


457985966 
240 
1194659 
691 


3 


ry 


930 


7324983 


8117717 
6 


9633477 
976 
9285265 
127 
8891567 


8502384 
330 


782 


4 
0852445 
87816 


82. 375 


20!» 827 


$4 


1643452 


27 60,021 


1245692 
472 


924 


375 
079499 


5 


7 


8 


3603473 
o66 
3206164 
517 
2813369 
969 
2425089 
420 
2041326 
872 


4003 198 


878 
5166681 


4774338 
4386510 


111 
562 
1.014 
465 
917 


752305 
156 
7127244 
608 
6735352 
059 
634797508 
5110 
5965115 
962 


9483806 


201 
087851 
653 
8696411 


619 * 


* 698 
2657515 
7* 149 
0271042 
601 
9889085 
0593 


. 


9305ʃ85 21. 1 ha 


9309 85 29. 0370307 


9306085 23. 1577 
| 9307/8 5 25. 1101682 


| ,9308[8527. 0733734 


1138 
2,098 


1962,550 
1963,002 
1963.45 4 
1963. 906 


3813236 
143 
3436701 


231 


5775379 
188 

5399296 
6 


40 


5027731 


7737507 
233 


7361936 
685 


6990823895 3961 


137 


6624231 8587821 


589 


9699801 


9324621 
73004: 776 
8271 


279 
730 


182 


1662079 
37. 324 
1287352 


*. 228 


0551455 
6 35.8. 


680 


6262168 8226202 0190285 
087 30: 132 


4,042] 


9310085 31. 0011402 
79311 
9312 
9313 
9314 


8532. 9657019 
8534. 9307161 
19 
85 36. 9961828 
8538. 8621021 


1964358 
1964.8 10 

65.263 
1965716 
1966, 168 


1272424 
308 
0927544 
761], 
2553403 


5 
$5: 


0587189 
9 -* 


21 


3 


3940163 
3 449 
3586686 


901 


3237733 


353 


2893305 
806 


259 


3624403 
3250127 


2 
2515 13504478860 
170 
215442104118598 


222 


369 
821 
273 
725 
177 


5586772 
414 
5212948 
866 


288037114843644 
18 


7549187 
459] 
7175815 


6082821 
268 


7 


bi 


9511646 
$03 
9138726] 
956 


409 
8406446 
861 
8047089 
313 


5904612 7869106 9833045 


494 539 | 
555158775 16533 9481525 


991 


584 
5.037 


94 
5203086 7168485 9133929 


399 


444 


489 


4859111;6824962 8790859 


851 


9 
45 19662 6485966845 2315 


30 


349 


94218 
395 


1798230 
22. 630 
1446562 
4 3+ O82 
1099418 
Ot. 534 
C7090] 

987 
6418710 
40.+440 


3762859 


675 


3411644 
127 
3904953 
580 
2722788 
6.032 
2385 150 
485 


5727534 

720 

5376771 

172 

5030533 
6 


25 
4688821 
078 
4351635 
530 


7692254 
765 
7341944 
218 


6996158 


70 
665 4898 
| 123 
6318166 
576] 


8 


93175 
9316 
59317 
59318 
9319 


8540. 8284742 
8542. 7952990 
8544- 7025768 
8546. 7303076 
8548. 6984916 


1966.62 101 
1967. 074 
1967.5 27 
1967. 980 
1908 433 


0251363 
1. 666 
9920064 
119 
9593295 
372 
9271057 
8.025 
8953349 
478 


5 * 
7 


2218029 


712 


1887184 


3 + 164 
1560867 


617 


1239082 
2 O71 
0921828 
2— 


534 


4184741 
757 
3854348 
2I 
3528485 
663 
3207153 
| 116 
2890352 
569 


615 x 18300 


802 


708 


I61 


847 


ons © Las" 
255 2 
5496148 7463856 


753 


5175269 7143430 


207 


a 


0085 147 
. 893 
721 


9431839 


2 


9111637 


79906 


252 


eee 


938 


1723459 


.* 297 
0764901 
5O.* 759 


9 
3048186 
1845 
2733651 
796 


5985962 
7,029 
5658287 

482 
5335142] 


935 
5016528 


388 
4702447 
841 


»9320 
9321 
9322 
9323 
9324 


85 50. 6671288 
85 5 2. 6362194 
85 54. 6057634 
8556. 57576¹⁰ 
85 58. 5462122 


1968.886 
1969. 340 
1969,793 
1970,247 
1970, 7OI 


8640175 
.932 
8331534 


8027428 
839 


7727857 


38 


29 


7432823 
746 


I 


5 


2 


0609107 
* 977 
0300919 
Zoo 
9997 206 

8845: 


431 


9698 149 


338 


9403569 


22 


257 8084 
9.022 
2270350 
476 
1967151 
92 
1668487 
7 + 383 
1374300 
95-837 


4239826 
a 520 
3937080 


4547 10665 16174 
o68 


975 
428 


113 


6209347 


567 
5907055 


70,020 


3638870 5009299 


474 


RE” "I 


8178914 
7877075 

066 
7579773 


7287007 


612 


519 
973 


& >? 


45 


045 4446 
204 
01485 26 
657 
9847141 
11106 


95.3 02987 
6 


5 
9257981 
1.018 


2423650 
249 
2118183 


4392899 
29 
4087886 


703 
1817252 
= 15 

I 


60 064 


3. 81 0 5% 
122899 3200063 


748 


3787408 
202 


655 
119 


2 


49325 
9326 
9327 
9328 
9329 


8560. 5 171172 
8562. 40 84760 
8564. 4602889 
8566. 4325558 
8568. 405 2769 


1971,155 
197 1,608 
1972,062 
1972517 
1972,971 


0574951 
108 


3, 


7142326 
200 
5850369 


65 


56 
6025740799856 


4 


9113526 


245 


8828023 


699 


8547059 


153 


8270637 


607 


062 


1084772 
1. 291 
0799744 
3 ˙ 745 
0519213 
5 + 199 
0243244 
72 653 


9971818 
107 


Yor 153 


3056002 
336 
2771467 
790 
2491411 
244 
2215897 
698 
1944925 


5027399 
381 


4743257 
835 
4463656 


290 
4188596 
744 
3918078 
198 


6715535 
6435945 


8970207 


472 
8686974 


92604. 
8408280 


518 .* 


2. 518 
06589 

972 
0380061 
6:- 426 
0106963 


9837809 
334 


17 2913197 


880 


563 
e 
2.017 
2353087 
471 
2079844 
925 
1811143 
70 ;- 380 


»9330 
9331 
9332 
9333 


8570. 3784523 
8572. 35 20821 
8574. 3261663 
3576. 300705 2 


1973425 
1973.880 
1974.334 
1974.7 89 


5757948 
471 
5494700 
925 
5235998 
38 
4981841 


O1 d 


7731499704935 
562ʃ1 


83 


O 


516 


7468626 


971 


7210378 
445 
6956676 


880 


9442596 
4.016 
9184803 
47¹ 
8931555 
2 


0906481 
2 


1678497 
607 
1416612 
32 061 
1159273 
5% 516 


971 


3652104 
52 
3390674 
107 
3133790 


562 
2881452 


5.016 


5625756 
698 
5364781 
5108351 
607 
4856468 


I52 


062 


7599454 
743 
7338933 
198 
7082958 
65 2 
6831530 
— 


957319 
789 
9313131 
2453 
9057611 
698 
8806637 


15318: 


1540987 
2. 834 
1287375 
4.289 
1032309 

743 
0781790 

.* 198] 


O 


I 


| 


2 


3 


4 


5 


6 


8 


9 


Differ. 


1960 
1961 
1962 
1963 
1964 
1965 
1966 


1967 


197 
197 


200 39 


1963921588784 
196 3920588784 
196 39215891785 
196/3958978 
196.39 358986 
19639 30589786 
393590786 
7983 
79 


59 


980 


980 
981 
981 
982 
982 
983 


98 


1176 
1177 
1177 
1178 
1178 
1179 
1180 
1180 
128 


2 


1 


4 


| 5 


1372 
1373 
1373 
1374 
1375 
1375 
1376 
1377 

137 


8 


156811764 
156911765 
1570117066 
1570762 
157111768 
157241768 
1573]1769 
157441770 
3571277 }þ 
9 


Diffe r. 


1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 


Pr. Parts. 


197, 
197 
197 
197 
1971394 
1971395 
197;395 
197,395 
20] 39 


394 
394 
394 
394 


590 
591 
IN. 
591 
392 
59% 
592 


884 


pra 


118111378 


78819 


7881985 
7880985 
7890986 
7890986 
790087 


592 


790 ©) 185]1382 
59] 79] 99 


41118111378 
118211379 
118311380 
11831138c 
118411381 
11841132 


118] 138 


157411771 
15751772 
15760773 
157711774 
157811775 
1598]1976 
157911777 
158011777 
158] 177 


O 


2 


34 


819 


I RAS LS 


KEE 


B b 


b b 


my 
—C. 


e from 93330 1 8805 


© | 


1 


.- | 


7” 7 


$1 


DN OR Fs 


7 


Numb. from "85763007052 | to 36435072378] 


Log. 
$9333 576. 3007052 
197 


4.789 


* 1975,699 


,9336 8582. 2270505 


4981841 
834 


4732232 
289 


| 2 
5987352 


4 
567 8931555 


880 


335 
Pues 5 $438704 


789 
222858 


700 


8199102 
796405¹ 


92517 


6707521 3682858563 8236 
9; 426 
4143.40 
11. 880 
2 
9940796 


380, 
835 
290, 


745 


28 


974 


335 
791 


2881452 
2633602 
2390420 
2151728 


1917587 
5.836 


5.016 
471 
926 
381 


83 


062 


274 
4128109 


427 


882 


485646 6831530 
107 


460913 56584649 


$ 
56e ene 
6.017 
104536 
472 
3894423871305 
927 


TR 


$53 
8560211 
60 


2 


8318335 
062 


808 1008 
518 
7848232 
973 


0781790] 
87. 79 


0535819 


89 *+ 


9 


198 


9825205 


29341 


1977,064 


59339 8588. 1574910, 


1977519 


+9340 8590. 1352150 


1977974 


592. 1133945 
| 1978.430 
9342594 9920295 


1978.8 


22313779287 


109 
3552429 
565 
3330125 
8.020 
3112375 
475 
2899181 
931 


5 
5 


5 
5090851 
4878112 


756396 
155 
529994 


4 


521 


977 


1733551 


7069372 
567 
6857089]8836111 


200 


9710752 


7590208 


748621 110264323 


9,02 


925 


1571: 
1026551 


947939 


61213! 


ob8l[s : 


1687998 


7 .* 291 
747 


1242478 


202 


658 


5815179 


13 


337 
79 
248 
70 


279429 
159 


3665280|5642626 
: 382 
1462961/344070 $418500 
N 
293 
3005 en 12 


675265 


7620009 
42 

7390338 
883 


7177222 F 


339 
6962661 
794 


250 


553435555. O0 211202 


1979.34 


93448598. 506666 


1979.797 


| 
934508600. 0306689 


1980,253 


+9346 8602.0111271 


1980,709 


19347|8603. 9920414 


1981165 


2099543 


843 
228694.2 
299 
2091980 
755] 
1901579 


4+ 211 


2 


87 
| BOP. 6446194 
888| 


4267240247585 
3900 
8034381 


344 


4072735 6053535 
346 


800 


3882790 5864047 


eee 628840 


478 
934 


302 


8426128 
8227974 


7845349 


6725 
979 
4351! 


89113 


348 


0608304. 
75+ 56g 
0406107 
9 ;- 80,025 


0208410 


% 481 


0015273 


* 937 


9826696 


393 


2587933 
615 


2386133 
070 
2188891 


1808090 
5 + 439 


4507548 
660 


4366203 
11 
4169418 
572 
3977192 
1.028 
3789529 

454 


p 


347209 


162 


6149990 
618 
5958221 
974 
5771013 
$30 


8520914] 
8326481 

813060 
663 
7939295 
7752543 
0 6 


* 


751 


207 


119 
37 


1 19357 8641. 9202615 


+9348 8605. 9734119 


1981 621 


,9349 8607. 9284967 


1982.07 


9330 8609. 9375218 


1982,534 


1982,991]2 


8613. 9034577 


1983,447 


22 

667 
1534464] 
85. 123 


135775 
10:+580 


2 3.036 


4:* 493 


101802503001518 


3697408 5679120 
713] 758 
3516588549875 


169 


33403325322958 


625 


53 


4985056 


215 


671 


584 


11856083 168642 5151 40s 
0 


7305629 


7660879964268 3 
80 
748097 


260 


717 


3 
18952271 


850 


MA 


9286346 


n 


219 
676 


1624532 
7 + 895 
1445538 
0619 + 352 
127110 

12.808 
1101244 
3. 265 
0935947 
92 721 


3600428 
941 
3427890 
397 
3253916 

854 
3084509 
310 
2919668 
767 


E 


5588368 
98 
5410287 
5236770 
899 
5067819 


4903435 
813 


1319355 


443] 


2,032 
739273 
488 
721967 

945 
7051175 


40 
688724 


=. | 


35 3/8615. 8871106 


1983. 9046: 


8617. 8712204 


1984.361 


8619. 8557870 


1984.818 
275 
1985,732| 


begs 


950 
8%. 407 


20 2+ 864 


27 32 


0696558268097 
0542688 2527552 
8621. 6408107/93933822378703 


9 
8623. eee e 


4 77880 


D 


995 
452 


909 
366 
824 


4364070 


422024 


4,041 


9 
1 


955 
412 
869 


54. 
6497478482417 


5,001 


718791084 
7 1427 
8634466 


589 
N 


3494828334940 


45 


504 


2061188192033 


915 


961 


2275212 


3˙ $49 


F 6,007 


2759395 
22 


2603691 

| 681 

2452550 
13 


r 
595 


01779942 164001 
O52 


4743619 
| 270 


184 
4291588 
641 


098 


meek 


45883 76 6673098 
72 
443 7694 6422878 


77529 


Pet ns "Das 


14 


935 


9360 
1.536 
9362 


8625. 8122295 


9389 8627. 7986249 


8629. 7854777 
8631. 772788 


1986,189 


1986.647 


1987. 104 
1987, 562 


$633. 700556 9593579 


020 


1988 


0108485 
6— 235 


9972896 


69318 2» 
1829031 
30: 
1703050 
2. 653 
1581645 
4 111 


9841881 
150 


778830 


005 


2094720 
9299578 


281 


738 
196 


4081001 


3946327 
3816227 
3690703 


6990 
3569756 


327 
784 


242 


12 


230 
5803469 

287 
5678402 
5557913 


372 
830 


745 


203 


6067328805 3700 


418 


7912985 


876 


7790756 


990681 


7. 46 


92109: 
9778089 
g/l 


3713 * 
9534365 


294 


00401 e 
6 


510 


1893738/3880703 


967 


7654683752893 


425 


1641 775]3629657 


882 


152265913 


F .* 34 


4013092 


7,013 
470 


928 


7 925 
3 


599904 


17 
18 
59 
57403644 
51 
561758 
97 
5499385 
86 432 


9363 
9364 


8635. 7487817947629 | 
988.477] 52366: 

8637. 7774885 363588 1352504 
1988938 

9365 8639. . 255462 


my 8641. 716234 51 
— 222.852 


98108 


439 
916 


897 


1464818 


1244901 
40: 485 
1141813 
22 943 


569 
+ 9,027 


3453357 
3341596 
3234386 


1 


073 


5442002[7 
5330669 
5223917 


5121746 
928.035 


661 


119 
3 


164 


721349 9203116 
66811 *+ 


109198 
; | Ws 


9419309 
752 


210 


256 
1192785 
714 


172 


1408 12103396919 
7 -* 
7319788930895 2/1 298103 
9.- 


79 


844 
313287419 
302 


3182499 
60 


3082 160 
218 


53585 
de 


348 


788 
es 


| 3 


2 


4 


2 


8-4 


20 


197{395[592 
1 29313951593 

| 19813951593 
198039559 
1980396594 
198039659409 
1980396594 
198396595 


90 


98711801382 


7980 
791 
91 
92 


988 


989 


988 118 1383 
118661384 
98911871385 
118711385 


QAO 
9. 


88 


792 
793 
40] 59] 7 


990 
5 


9 ” 


A 


1188/1386 
11891387 
1189 1387 
22 —— 


1777 
1778 | 
1779 


Pr. Parts. 


793 


794/92 


291 


1389 


51794 
794 


795 
795 
79 
796 


19 


992 
993 
993 
994 


61994] 


995 
99 


1389 
1390 
1391 
1392 
TIF 
1393 

139 


4 


5 


* 


TED! 8 
1587 2 


1590 


1588 2 
158911787 
1788 
1789 
1790 
1791 
279 
9 


1590 
1591 
1592 

159 


— — 


8 


Logarithms from 93660 to 93999. 


Numb. from . to 870943 5358. 


Log. 


3 


4 


5 


1 


— 


93678643. 7663643 


936608641 3 


485 2 


1990,768 


936908647. 687754818868774 


9032953 


272 
8783563 
731 


9151916 
897.2 


614 3+ 401 


114181313131757 
943 989 
1043308030337 10 
447 
9493852940245 

60 906 


0860047|2851365 
82. 318 
0775294767051 
5 211 


90.035 
5024157 
493 
4931 151 
951 
4842729 
410 
4758893 
859 


5121746|7111780 


081 


9751355 
126 


701469609005 189 


539 
6922102 

997 
6834139 
456 
6750762 
914 


585 


8913100 


e 
88 25595 


790734037 


109198 
32 172 
0995774 
5 7. 631 
0904143 
7 -* 089 
0817097 
O21) + 548 


172. 


3082160 
218 
2986404 
676 


2895 232 
138 
2808645 
593 


2726643 
052 


| 9371/8651. 6710793 


1992,144 


593728653. 6634295 


1992,602 


93730865 5. 6562386 


1993.06 


865 7. 6495060 


1993.52 


8702937 


56608: 


0695 12602687362 
2 + 235 281 
0619545261224 
4: 094 740 
054855512541708 
6:- 153] 199 
Pr 
612] 658 


9375 


8659. 6432336084263 15 
1993,979 


4,025 


eh 
602.071 


2414412 
117 


245 
4469423 
704 
44085 29 
163 


4534907 


750 
6402692 
209 


8664344 
419 
3599599 


785 5» 


8521443 
337 


8456877 
969: 842 


7 
8396902 
255 


0656763 
3:* 465 
0583477 
924 
0514780 
7+ 383 
0450673 


0391157 
12 301 


2649228/4641739 


511 


2576401045693 70 


970 
429 


2444514/4438402 


25081634501 591 


18 
264 
4977081 


557 
3.015 
474 
933 


1385458437984 


347] 393 


1995, 
»9379 2 7 8 


793768661. 6374197 3 
1994.439 409512 
+937 718663. 6320651 


4.898 


937808665. 6201697 82678550 
40306 


357 


2273398223156 


5,817 


199 
293 8669. 6187576 8183852 


1996. 276 


8368636 


8315549 
944[4 


86318 


rh yg: 
3 
0310493 

G90 
8262455 
449 
3 


909 


322 


70. 368 


2357651 
576 


2305482 
5.036 
2257907 


495 
2214927 
955 


0181750776543 


414 


4352228 
22 
130051 
082 
4253403 
541 
4210882 
6.001 
4172957 
460 


6346850 
668 
295600 


128 
9248944 


587 
6206885 


8341518 
24 
8290727 
W 
933% 


be 


047 093 
616941888 165924 


86. — 552 


0336232 
3. 760 
023590! 
324219 
e 


3332825392 


22 
2281121042763 86 
265 311 
22358430423 1568 


679 
070 4 


9 .» 139 
12. 598 


184 


016247 215957715575 


644 


230 


938 


77. 
5938508679. 6057729 


96.736 
1997. 196 
1997.656 


74499807261 5 


1998.116 
1998,576 


78202. 
121840081 19036001 16278 2113566 


828 


2424: 288 


702 


162 
056305 


622 


748 


0070777|206 


$2. 208 


29381 8671. 6152409 8149145 0145928 2142756 
5938 8673. 61 


874 
334 


938308675. 609587080935 26 091 22802088975 
794 


8985 
254 


00549272053 596 


80 2.668 


714 


4139630 
920 
4110900 


6136550[8133516 
966] .7,012 


380 
4086769 
840 
406723 

300 
4052310 
760 


472 


932 
5065539] 806380; 


6051070 8049876 
6] 852 


6108280 8105706103178 
4 
6084609 8082495 0080427 


3." O58 
5 518 


77 978 
0062277 
920 438 
0048728 
12. 898 


104 
564 
8,024 


944 


rage eee 


ry 


2100696[409826 


61 


2078405407642 
O07 


0007254959199 


530 


164/056 4046571 


99 


»9386|8681. 6045561 


5938708683. 6037996 
593880868 5. 603 503 5 


1999,036 
1999,497 


1999,957 


593898687. 6036678 


2000,418 


939008689. 604292908043 807 


2000. 878 


8044597 
082 


8037492 


54304 
8034992034995 
62. 249] 


2000, 003 
80370906 
464 


924 


9391869 6053786 
939208693. 6069251 
| 2001. 800 
939308695. 6089325 
93948697. 6114010 


59395/8699. 6143306 


2001.339 


2002, 261 
2002,722 


2003183 


8055125 
385 
8071051 
846 
8091586 


30716 


004.3680 
2. 128 
0037035 
589 


00375 
8;».510 


0056510 
22. 431 
0072897 
4 + 892 


$116732 


758 
8146490, 


229 


0119501 
8 814 
9149719 


700 275 


2042 80804041983 


2035044 
095 


556 


004473 212045702 
90222 


1.017 


2038070 Wu 26 


220 
4036259 

681 
4035140 
141 
602 


823 


e 8048890 


266 


+  . 648 694 


94: 740 
0050045 


109] 185 


6041 203 8040469 P9972 
31213 :: 
(5035940]803 56670035439 

77315 + 819 
90354680003 5702 


7 2337 279 
6039228 803987600405 70 


358 


12. 201 


405 

865 
325 
786 


2039141040385 45 
23382 386372 
203 59810403630 
2041310140420 


205 12460405 2493 


45. 
911 


832 


2057941 
477 


207478914 


399 
2122315 


860 
2152994 


322 


4059419 


445 
412517 75 


go 
4156316 
368 


3 
60787 128080042 


60609 4280625 12 
569 616 
2.030 77 
491 
6128082813103 5 
953 999 
6159684{8163098 
414] 460 


5 123 
610109108 1035830106121 
538 


0064127 
. 
0082819 


9. 534 


_247 


169 
630 
O91 


552 


2084942408711 
2108704411133 
2137078041401 
2 1700644173617 


75 
215 
676 
137 
59 


[,939 


„939608701. 6177215 
93978703. 6215737 


93998707. 6306626 


2005029 | 


2003,045 


2004. 106 


8705. 625887408 


2004,567 


8180860 
601 


8219843 


614 
831165 5 


075 


91029 737 


01845 50 


0223995 


26805 5 
61 666 
0316731 
8 121 


4 198 


2188287 
783 
2228194 
244 
2272715 
706 
2321852 


168] 


4192070 
829 
4232438 
291 
4271421 
752 
4327020 
214 


61958998199775 
E 
6236729 8241065 

337 383 
6282173}8286971 
| 798 844 
933223 8337494 


30609 352 


7.* 891 
0342800 


12207664 


4,014 
2249877 
2296707 
937 
#449153 
398 


4211677 
o60 
4254353 
521 
4301643 
9831 
4353551 


4484 


O 


1 


2 


3 


3 


3 = 


7 


1 


Pr. Parts. 


—— — 


| r | 2 


199 3980597790 99 


199 399 


199, 398 59879799 


598079799 


199 399598798 99 
199 399598798 99 


200399 


200 399 
20 40 


5991798 99 
5991799 99 


60] 80 100 


8 


811198 


120 


140] 159 


5411951139441 5931179 
6111951139417594[179 
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205[4.10j615|82c102511231114.3 
41] 61} $2] 102} 123 143 


7 


8 


163811843 


8/164 1846 
164 284 


* 


e 


„% —[—[᷑ 


C \Logaritbms ow, ,95000 to 953 39. 


Nunb. fr om 89125093813 7 89823505486 


Log. 


0 


©} 


,9500 
[9501 
»9502 
29503 


+9504 


8912. 5093813 
8914. 5617987 
8916. 6146888 
8918. 6680516 
8920. 7218872 


205 2.205 
2052677 
2053.1 50 
205 3.523 


2094.09 


7146018 
252 
7670665 
725 
8200038 
197 
734559 
1 70 
5272955 
143 


2 


1 


4 


5 


8 — 


7 


$55 


— 


9198270 


29913: 


9723359 

772 
0253235 
N 


2 717 


2451 
0787809 


13271113 
* 8: PA. 190 


125056903 


302916 
394 


513828980 


866. 


4359772 

339 
4895291 
812 


485539% 
8288 


386 
6949103 


555217 


45 1 
8466497 


7497758 
4.8 
7934769 


SN 


434 
9002962 
809 
9544150 

380 


9460239 
1. 835 
9987721 


3.00806 


8519931 
33+ 481 
1056869 
20 3+954: 
1598536 
2.427 


1512774 
4: ˙ 583 


2040730 0 
055 


2573412 


528 


31108235 


4.001 
3652963 
474 


3565357 
6: 


$707437 
521 


9505 
8 


wy 
9509 


8922. 7761959 


8928. 941 2 390 
8930. 9981622 


2054.5 69 


8924. 8309776103 
205 5042 . 
8926. 8862325 | 


2055515 
2055,988 
2056 462 


9816529 


"I 
* „ 


1475595 
926.036 
2038084 
1 509 


Ora: 
0441995 30 
12973902 


663 


3531631 
083 


557 


1891144 p 


4475043 
25029012 


5887714 
K 130 


40945946151151 


604 


I 84 
657 


5980518080 


758] > 
6530227 


231 


7084669 


820775 5 
{95 


80514 
8585459 
278 


3081282 
9700023 

225 
0264406 


2699 


9140374 


8833. 9 


5640737 
62 326 


82. 7 

1756248 

2321105 
746 


1196126132 


2144934 


846 
3812521 
320 


4377851 


© 793] 


4199834 


$307772 
894 
5868841 


7 995 
6806857 


5257750 


515250 
415 
8491425 
888 


79575 

29511 
5515 
9513 


55 14%. 


8933. 0548373 
8935. 1119860 


205 0.93 5 
20574409 


8937. 1696035 
2057.883 
8939. 2277048 


2058.357 
2852750 


2058. $31 


2605 309 
983 
177270 


4335405 
494 


4921581] 


878 


4602292 
7,030 
5234720 


4 
7869876 


6519322 
978 
7292230 
551 


8.025 
8452261 


499 
9039385 
973 


8776400 
125 
9349782 
59916 
9927901 
073 
0510760 
401.546 
1098359 


2 29.021 


0833525 
4 ˙ 172 
1407381 

6461 
1985974 


8 3% A120 

2569306 

3157379 
o6 


| 220 
3465927 
693 
4044094 
18 
4627900 


5210447 


115 


6410 


4947917 
7 65 


741 


816482 


: 215 
6686542 
689 
7275565 

163 


267 
55 20% 6 


8745231 

736 
9334725 
210 


1003. 


9062498] 
302 
9638249 


36 
0218738 | 
9 * 309 
1. 783 
1393930 
258 


IT: 
29516 


59518 
95198951. 


8943. 3453193 
2059.35 
9945. 49483785. 


95178947. 4648305 
2060.2 544 


8949. 525 2970 


20539779 


2060,728 
586239317 


2061,203 


5512498 


827 
67085 59 
301 
7313704 

775 
7923595 


250 


. 


3768860 
348 
9374480 


5 
3 


OY 


7 0. 


19637251 

447 
0227858 
o 922 
0829208 
92395 
431282 
5077877 
2046143 
2 — 345 


1690698 


4.7 49% 
4347749 
6 8 60.01 2 


2287780 
90 
2889604 
443 
3496173] 


918 
4107488 


222 


3750193 
542 


4950048 


905 
6168881 
440 


5809735 
590 
es 


7869324 
637 


1010536 9071077 
491}. 8 58 
35557091 


o60 
0291808 


32 535 


719679069[1 7 


9928901 
684 
9527940 
2 7 199 
1131663 
633 
1740130 
t ;* 108 
2353343 
582 


1988646 
82 733 
2588099 
206 
3192296 
681 
3801237] - 
155 
4414925 
630 


79520 
9521 
9522 
29523 
29524 


8953.647555 
8955. 
8957. 7719122 
8959. 8347529 


8961. 8980686 
| 2003,577 


2061.677 
7095464 
2062.15 2 
2062,627 


2063.1 02 


8538232 
725 
9157616 
199 
9781749 
674 
0410631 
60 :+149 
1044203 
2% 624 


9599957 


455-772] - 


1219816 
62˙ 247 
1844423 
8 722 
2473780 

127 
3107888 

672 


2661729 
820 
3282063 
294 
3907145 
769 
4536977 
244 
5171560 
— 2) 


4723549 
867 
5344357 
342 


5969915 
817 


6600221 

292 

7235279 
785 


6785416 
915 
746655 


8663513 
339 


9299046 
815 


9409089 


20 387 
1362861 
3. 862 


884733199 
96215 * 


2.010 
1531526 
7." 484 
2158508 


4221467 


2971303 
957 
3594010 
532 


3.007 
4853074 
482 
5490633 
957 


50333009] . 


579 
6284474 
054 
6917156 i 
529 
7554590 
4,005 


59525 
9526 

59527 
9528 
99529 


8963. 9018595 
8966. 0261 256 
18968. 0908671 
8970. 1560841 


972. 2217767 


2064.05 2 
2064.5 27 
2065. 03 
2065. 478 
2065,954 


1682047 


42. 100] 


2325784 


Were 
526 


4283721 
6,002 


9530 
9531 
9532 
95³⁵ 


8974. 2879450 
9976. 3545 891 
7 221506! 
8980. 4893051 


2066. 430 


2066. 906 
206 7.3 32 
2067'358 


4945880 
477 
5612797 
953 
6284473 
429 
6960909 
905 


3746747 
147 
4399399, 


„ 
098 


5691846 
574 
6349724 
049 
7012357 
525 
7679750 


3351902 
477 
9028815 


9531! 


7,001] 


1 
5810894 
195 
6454955 
. 670 
7103823 
18 
7757420 
621 
8415773 
097 


— .. 


7875089 
242 
8519652 
718 
9168969 
193 
9823041 
669 
0481869 
3+ 144 


9939331 

290 
0584365 
7+ 765 
1234102 
9.» 241 
1888710 
12. 716 
2548014 

192 


2003621 
9 337 
2649135 
813 
3299403 
288 


3954426 
764 
4614206 


240 


4067959 

bp 

4713948 
860 


5364091 

336 
6020190 
811 
6680446 
287 


6132344 


432] 
6778808 
908 
agg 
383 
8086001 
859 
8746733 
335 


9078883 

573 
9746751 
04917 
(0419379 
9: 525 
1096768 
8.001 


1145455 
5 620 
1813809 

74 o96 
2486904 


572 
3164768 
048 


3212070 
668 


I 44 
44554470 


5232817 
o96 


3880896 


5278743 


7300913 
144 


7345459 


763 
8015231 


2 918. 


3 
ane 


9369056 
I91 


11 
0082470 


9757475 


1457248 
— 239 


I 


2 


3 


4 


5 


6 


7 


i 


9412222/1479033 


287 


3843716 


955 
9495410 
431 


2 907 
0813068 


4 382 


858 
2149757 
334 
2825241 
810 
3505486 
86 


28 


410 
411 
111 
LI 
[411 


516.821 
616, 
6160822 
516 
617 


$21 


822 
822 


1026 1231 14.36 
1025 1232 1437 
027123201438 
1027123311433 
10281123 1439 


1642 
1642 
1643 
1644 


1847 
1848 
1849 


2060 
2061 
2062 
2063 
2064 


206 412 


206. 412 
20604 12 
206 413 
r pe 


618 
518 
619 
619 
619 


824 1030 
824 1030 
825 1031 
325 703 
826 1032 


| 


1236 
1237 
1237 
1238 
1238 


Pr. Parts. 


Differ. 


826 7032 
826 1033 
527 7033 
327 1034 
83 102 


4 5 


617 823 51 
620 
620 
6520 


62 
3 


206: 
2066 
2067 
2068 


1028123401440 
517132310297 23 5/441 
61888240 029ʃ123 [1447 

624 $2] 192] 124] 144 


411 
+12 
+12 
7} 41 


205 413 
2071413 
2071413 
207/414 

21} 41 


— — — 
2 


1239 
I240 
1240 
I241 

124 


— 


6 


— — nn 


＋ f 


_ 


2 


O 


8 from 95330 75 95669. 
Log. =: 


3-4-4 


2 


4 


8 


Numb. from 39804893051 75 5049863 tz 


7 


1 


49537 


1,9533|8980. 4893051 


206 7s 


95348982. s 642107 
334 
2953518984 « 62 259557 328067 


7 8986. 8948505 18792 
2069,287 
8988. 7044517 
2069,763 


5609099028815 
905 953 
9710489 


858 
382 


10 85805 2 


1088126 
7: 382 
1784091 


9 859 


3157508 


477 
953 


5 
43 


9o 


10967683 164768 
178.001 
177891 
3 
2465 831 


048 


847395 


9,001 
226938 
477 


385 39505923856 


954 


5232817 
096 


5915919 


049 
7296415 
525 
7993810 
70,002 


72 
66035650672 


2 
144 
ee 


6204 
834 
0966: 
9365941 
5731s 
0063812[2133861 


go .- 049 


9369056 


3» 667 
0741930 


144 
143551313 


191 


715 
281107 


191 


620 


We 
097] 145 


703 


88026 


[9538 
[+9539 
9540 
[1954 
9542 


8990. 8344295 
2070. 240 
8992. 9048840 
2070,717 
8994- 9758153 
2071,193 
8997. 0472235 
2071670 


8999. 1191087 
2072,148 


2484823 

335 

3190321 

812 

3900588 
8 


9414535 
t% 288 
19777 
32. 764 
1829346 
5+ 241 
75453905 
718 
3263234 
195 


209 
461562 
768 


5335430 
243 


5261133 
5971877 
6687389 
7407673 


383 
860 


814 


291 


455515 6625541 


431 


8695972 
478 


7331993402900 


997 


8043213 
3846 
8759203 


861 


9479903 


338 


955 
0114598 

432 
0831064 
8 909 
1552302 
9000 386 


7664502836976 
2. 526 
1473855|3544358 
4 5 1,003 
2186030[4257509 


1 


480 


957 


434 


290297414974930 


2 


3624688|5697122 


4907550 
5615909 
098 


9 
6329037 
575 
7046935 
05 2 
7769604 
529 


050 
$27 
004. 


482 


8400612 
623 
9118987 
100 


$77 


. 


9842133 


+9543 
1.954 
9545 
9545 
119547 


9001. 1914710 
629 
9003. 2643106 

2073. 102 
9005. 3376275 
2073.579 
9007. 4114219 
2074,057 
9009. 4856938 
2074535 


2072 


8132728 


3987335 
72 
N 
5449854 


61 20275 8262380 
105 152 
6931432675 
582 630 


3 


720 
6789358 
197 
7523481 
675 


8862555 


9597156 
72316 
9330533 
1080689 
10 ;* 67 


768 


245 


200 


205490 


25+ 81 
0935800 


2410733 


248 


3155303 


726 


2278311 
863 
2009092 
341 


3744050 
$18 


4484981, 
296 
5230089 
773 


911 


388 
5818468 

866 
6559277 


$03243417155823 9229259 
436 
7892334 
8633621 
9379083 
869 


4351175424086 8497045 


959] 3,007 

484 
9966248 
961 
0708012 
9.* 439 
1474582 


1 917 


914 
391 


[19542 


[+9552 


9011. 5604434 
2075.01 2 
95499013. 6356708 
2075. 490 
95509015. 7113760 
2075 968 
955109017. 7875593 
| .2076,446 
9019. 8642207 
2076,924 


7679446[9754506 
o60 I 


8432198 
538 


0507736 
4. 586 
9189729]! 265745 

6, 064 
9952039028533 
4948 542 
0719132796104 
202.9724 7,020 


0812: 15 


25833220465 8955 
6 681 


33 


111 


$90 


487312 
068 


18296143 904770 


20 


334180854179 20 


159 


4103075[6181665 


637 


0192 
* 116 


5979973 
251 


5 
6734637 

729 
7494079 


9027307 
3 


16312. 


8055225 
299 
8810366 
777 
9570287 
7 255 
0334988 
9733 


1104471 
211 


0130524 
32 347 
0886143 
52825 
1646541 
7 «* 303 
2411721 
781 
e, 


. 
395 
2961968 
872 
3722844 
351 
4488502 
829 


259 307 


0570051 
3: O54 
1302743 


$ >" $IS 
2040209 


4281265 
442 


5799195 


355 


. 
920 


6565331 
56 876] 
7336249 


| 


4.9553 
955⁴ 
9555 
9556 
[19557 


9021. 9413603 
2077,403 
9024. 0189783 
2077881 
9026. 0970747 
2078,359 
9028. 1756496 

2078 83? 
9030. 2547033 
2079,317 


1491000 568457 


of 49 
2567084 cc” 
929 


977 
3049107]5127514 
5914221 


934 
6705714 
1 


5645955 
6423570 
7205969 


4550 
79985 


8785127 


546 
8'0z5 
503 


982 


46001 


7743701 


594 


8501594 


072 


9284472 
517: 599 
0072136 
9.9.0304 
08645 88 


2 508 


9801095 
642 
0579667 
52 ˙ 120 
1363023 


2151166 
977 
2944096 

85 


320 


1878737 
690 
2057787 


3441622 


3956427 
4735955 
5520269 
6309369 
7193257 


6034164 
737 


695 


1723 
9182909 


52 700 


833 
8892435 


312 


+ 
49677706 


ry» 
046776 
301. 269 
1262609 


2... 748 


8111950 


9558 


1.9562 


9032: 3342357 
2079,796 
[-9559/9034- 4142469 
2080, 275 
95609036. 4947372 
2080, 754 
95619038. 5757066 
233 
9040. 6571552 
2081,712 


2081 


5422152501996 
84 891 
6222744830306) 
323 370 
702812609 108928 
8024 


281 
865326 
0 


76 80 


9581888 


93903 * 


225347 463555 

5 2 

118977713270075 

8497: 897 

783 829909919579 ory 4082285 
32919 «* 

135024 2616852) 


85 


661827 
987 


466 
945 


398888 
904 


3741814 
80,035 
4544322 
514 
5351620 


993 
6163710 


472 
6980592 
952 


562 
7432613 
1,041 
8245182 
520 


9062544 
2.000 


7901933 
8705398 
9513055 

o891[8 : 
28 - 4489887 


40 2+ 568 


"H44544 
22. 048 


9982064 
131 


179 
0786008 
6. 658 


610 


8. 137 


3226592 
o96 


1594744/3675881 


2062243 


79/4 — 227 
2866666] 


706 


18 


6644 


5308687 
144 


|9563 
»9564 


9042. 7390831 
2082.192 
9044. 8214905 
2082.671 


9046. 9043774 
2083 151 


9048. 9877439 
2083 630 


9473023 
239 
0297576 
5719 
1126924 
7+ 199 247 
961070404474 


3 287 


767 


32101235293370 
6128474 


1555282363755 


33 


5 
$ 
2380295 we, 877 
7376664 


815 


29 
4 


774 


719835 
383 


342 
212249 


7802269 


431 
8628740 


9460007 


0296071 
50. 870 


91110; 


9884700 
479 
0711651 
* 959 
1543397 
390[S ©+ 43 

797% 


1967179 


4049707 


5710322 
534 
6547826 


- 66 4.014 


6132282 
623 


103 


5 
8631840 
o62 


7793857] 
82 


— 678] 72 


3 


4 


5 


6 


Bhs 


— 


414. 
414 


41 


414] 


414 
* 


115 
4151622 


41] 62] 83 = 


> gl 


6b20Þ27[1034 124111448116 5441861 
62182801034 1241[14.4$|1655|1362 
62128/1035 12441449016 5601863 
62182801035 12434 50/16 571864 
622 2911036 12434 50165801865 
6228291036 124474571 165801866 
3010371244 1452/1659] 1867 

41516228 300-0371245 1452/16 
= 245 166 


1867 


822 


Differ. 


20800 
2081 
2082 
2083 


2070 
2077 
2078 — 
2079] 3 
— 
Q& 


2080416 
20804416 
2080417 


2080415 
2080415 
208 5 
208 


208 16 


623 
623 
623 
61524 


21} 42 


Is 


231830 
831 
831 
$32 
$32 
$32 
833 
$33 


© 


| 1 


* 8 


4 


15 124001453 
1038 124607454 
1039 124711455 
1039 1242/7455 
1040 1248|1456 
1040 12491457 
1041 124911457 
1041 1250|1458 
104 125 146 


166101868 
166201869 
16621870 
166301871 
1664/1872 
166501873 
16661874 
166601875 
166} 187 


— : .———— 


5 6-1-7 


FONTS © 


— 


7 2 


— 


LAW 


YN 


Logarithms F2 95660 to 5555 


Numb. from go489877439 © 59896 2577 


Log. | I g+ 18-4 j* £ To ET 
9566 9048. - 77439 1961070 ore 6128474\8212249102960711[237994114463860 5547826[863 184 
2083.630090: 67 726 774 822,50: · 870 918 96 4.014 062 
95671905 1. 1590328000 134884 1716968377905 263211369343 221284 5305682 73901 28[9474623 
2084. 110[ 158 206 254 302 z:. 350 398 446 494 542 
95689053. 1559165 Ae + 57283931781 3079198978131198259614067426|6152304[3237230[0322205f 
| 2084,590 686 734 78214 :+ 830 878 926 9741s * 5,022 
95699055. eee 377415 3662581 74779683 3058983687007 0891330174587 
| 2085 070 166 2146: 262 310 358 40 454% 502 
95709057. 3262090345640 7431239/9516885 eee een, 9945838203 1770 
2085.80 545 5248 24 29% 8380 8860 93519; 983] 
9571 9059. 4117755 e 2462166|4548388(6634659]8720978 0807345 2893760] 
2086.031 0790 1270660: 175 223 271 319 367: 415 772 
95729061. 4980223006673 40153293 1239901 33265 5615413259/7500010|9586810[1673657/3760552 
2086,511] 559) 60%: 655 703 751 799 83473: 895 943] 
1.9573 9063. 5847496793 4487021529 210861 5 $195750]6282934 8370166[0457446[2544774[4632150 
a 2086991 7. : · 08 136 184 232 28005: 328 376 424 
„95740065. 671957 4480704689456 2982134 9069 51 7157415245 1280133288803420697 698 | 
| 2087,472 52006: 56 616 664 712] 760%: 80g 857 
9575065. 759645 8006844117724 23 860461059485 58 803670301248960221313804301427 6389765 
2087953] 8.0108: 49 og7] 145] 193%: 241] 289 337] 386 
9576 9069. 8478150 0566584 265506614743596[6832173/8920800[1009474|3098196[5186966[7275785 
| 2088,434[70 :+ 482 530 578 626 6741: 722] 770 — 86 
+9577]971- 936465 11145356033542529/5631 . 
dee nil . 963] 9.011 ogg 107] 155|3:- 203 251 299 347 
wa 074- 25596234535 8443480265 242931861 3833107034222793058148827426972475|g062255 
2089.396 444 492 540 58805: 636 684 732 780 829 
9579 9076. 1 I 52084 3241961 5331885 7421859095 1188061601949 3692067 W 787244619962708 
| 2089, 877 925 973] 90,021 06907: 117 16 14 262 310 
95809078. 205 301 8044337233782 8324236414739 2505290145958891668653 5/8777 ese 5h 
| | 2090,35 406 454 50219 +» S5ll 599 647 695 743180 .- 791 
595819080. 2958765 2 7140492 9231428[1322412134134445504524|7595652/9686828|t778053 
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Of Decimal Notation, and it's Uſe in ſolving Queſtions, which conſiſt of 
„„ Fractional Numbers by Logarithms. Es J 


TNEZFINITION I. All the Parts cf Money, Weight, Meaſure, Time, Mo- 
tion, Sc. are Vulgar Fractions, having the Parts given for the Numerators, 
and the Number of ſuch Parts contained in an Unit for the Denominators ; which 
Vulgar Fraction expreſſes the Quotient of the Numerator, divided by the Denominator, 
Thus x Shilling is equal to & of a Pound and 7d. ( of 40 . l. SM. 
Defn. II. Numbers 1 5 Values increaſe or decreaſe, according to their Poſition, 
in a ten- fold Proportion, are ſaid to be decimally expreſſed. 
Thus 444 is decimally expreſſed for 444 * 10 = 4440; and 4440 & 10 = 44400, 
Again, d * 444 = 4434 and 9 X 44,4 4,4, Oc. 
Note, A Comma (,) or Point (.) ſhould be always placed on the Right- hand of 
the Units Place. ud VCC 
» Corollary, Hence a Vulgar Fraction may be decimally expreſſed, by annexing Cy- 
phers to the Numerator, and dividing that decimal Exprefſion by the Denominator, 
the Quotient will be a decimal Expreſſion equal to the given. Vulgar Fraction. 
Upon which Principle the following TABLES are calculated, |, : 


| 3 TABLE I. 991 | FFT | 
taining decimal Expreſſions equal too |Containing decimal Expreſſions equal to 
won following Parts of _ the following Parts ** CLAD 
A Tun "Br Pound | A Quar- 4 Po \ | . 
Awvoirds.| Troy. Sterling. | | A Yard. ter dry AGal- Awvorr- : 
H. ww. 15 eo. Shilling: [Decimal Expreffions.| _— Meaſure. | lon. Ps.. 
0" + 10 "+ 10 ES I 5 . 
536 r 13 FE 08 Dn man 
| 3 24 . Jo 5 
„ — . Ws hoo AION 
6 6 6 86 2. n 9 "25625 
5 1 5 8 225 „ 4 25 
4 144 414 22 , 
„n Eats 13 | EIS! ; 
2 1 2 . ** | [ I LEE 42% 5 | 53125 
12 e 
rters | Grains, | Pence. |. | CC 
2 an H.“ 22 11 04383 r I 24:02 :* 
weight. | 29 IO 0415 1 2 + | 52 50625 
e 756375 D A, 
« 16 ; 509 I; 10 | ,0390625 
14 7 „02916 Is 9 | 03513625 
"2 | 12] 6, |:y025 | ES 8 „03125 
1 W | 02087 Quarts. | © Ti 
5 8 4 {| 016 7.4 7 | 502734375] 
oþ 2 . 0083 488 5 5 | ,01953125 
| . „0041s 4 4 5013625 
Fend, Farce 18827 . e 3 | 01171875 
7 4 TY „003125 1 2 2 | 0078125 | 
| 1 | 2 „002083 i 1 | ,00390625 
| 15 1 „ooo 416 | d | i M 
14 3 | 23d; | „00625 | | 7 K 55 
21 ae eee f 
F „86367857144 | HE. 
1 „00223214286 5 | 
F 500178571428 | 
. 5001339283571 
8 I 200089285714 1 5 | 
3 2004464288217 SETTLE Ge. 


* The Figure thus dad (3) will continually repeat, that is the Decimal of 11 d. is 
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"TABLE III 
ntaining decimal Expreſſions equal to 
the following Part 


of 


2 g 3 Ex- 
preſſions. 


Contaming de- 
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3. 
died a 9 


uare 
Inches 
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„OO 
„00415 


50027 


, 02083 
„00138 
,000694 


5004864 


TABLE IV. 


cimal Expreſſions 
equal to the. fol- 
lowing Parts of an 
Hundred Weight 
Avoirdupoixe. | 


S 


AE 


8 iu 
— unoq|. 0 UW 


08035714286 
„06 gg 
0446428714 


28287573 
0267887 1425 
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0089288714g 
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— S N Un RY 0 O Dun 


003 9062 5 


„00279017857 


200055803571 


0347 


. 


00032083 


„0003472 
. 


Days] Decimal Expreſ. 
300/,82191780822| 


TABLE VIII. 
9 decimal Expreſſions bend to 
the following Parts of 
A Lineal Yard 


1005527397260274 


Square Feet, | Lineal Feet. 


Decimal Exprel. 


* 


8 S 


TABLE VI. 


= RT 7 bY 
225 i 


. 


117857142857 | | - 
,08928571428| 


07142857143] | 
205357142857 ||. 


TABLE V. 


— 
reſſions e- 
ual to the following 


8 F 
* 1 Expref.. 5 


„01788714286 


5005580357144 
00802232 143 


500446428571 
50334847446 
„002232142864 


00167410014 
„00111607143 


=" 09 + mh QN © 


| Containing de- 
cimal Expreſſions 
equal to the 4 
lowing Parts of 

Year, 


200, 54794520548 
90',24057534247 


e e ee 
60], 16438386164 
50, 13698630137 
40, 10958904109 
30, 08219178082 
20, 05479452055 
10,0 2739726027 


„02191780822 
„01917808219 
1643835616 
01369863014 
,01095890411 
,00821917808 
„00547945205 
00273972603 


| — 


m » UW > UH ON SO 


380, 21917808219 


N 1. 0 


TABLE VII. 


Containing deci- 
mal Expreſſions e- 
qual to the follow- 
ing Parts of an Hogſ- 
head of Wine. 


. [Decim. TRI 


5 
+ 
101 


50952 3809524 


7936607936 


6349206349 
04761904762 
03174603175 
201887301587 


l 
= 
7 


02465753425 


0138 

„01190476190 
0992063491 
0793650793 
„059523 8095 


SNN ON 


00396825397 
0198412698 


deci- 


] 


1 a. o 
8 r en the N of any Fraction, decimall expeetian”” is — 1 n 
F beck the Logarithm of the ſignificant figures of that Decimal, and for its In- 1 
5 dae, ſet a digit that ſhall expreſs the diſtance of the firſt ſignificant figures of 
tze given Decimal from the place of units, to which Index prefix the ſign 
1 ae Thus the Logarithm of ,5 is — 1, 69897 (for the 5 is one 27 4 
12 hey unity) the Logarithm of 055 is —2, 69897: md of 2005 3 i 
3,6989 7. | $40 


| "M7 hoſe Indices which have the Fr gn — prefixed, are called negative 3 and |} 
+ thoſe which have no ſign, are ſuppoſed to be affirmative. f = 
But all Logarithms are afirmative, whether" their Indices are negative or 
+» affirmative | 
. +... When of ſeveral Logarithms, to be added ier, the Indices pf ſome | 
NReä«are affirmative, and of others negative. 


Add the Logarithms together, and the units carried from che laſt (or leſt- | 

E | hand row) are affirmative z collect the affirmative Indices, and the units car- 

. : ried, into one ſum ;: alſo tak the ſum of the negative Indices; and the dif- 
©: | ference of theſe two ſums will be the Index to the Logarithm, which is the 


; total of the given _ to eng Lig the len. of the 8 ſum. F or a 
, OS : „ =; 5 5 
3 | = e 8 3, 08264 (f he 4 
I 1 8 The To mY 8, 92647 l. 8,92047 15 7% 92647 ; 
= .- | 4 Ds | „41945 
go. bY | | xs 4 q . | 1 

| [=== _ 125 3095042 1,9042 is o. Ls 
= e n wil ſhew the Uſe of theſe Tables and Rules. | 
g : 210 Required the Value 4m. Fro: 23 gr. of N at 4 18 5. In 
5 4 Hi, Seck thei decimal Value of the Parts of thi © Weight ind Coin r | 
] | Table. Thus, | | 1 a 5 
. pow; 0700 . „ 
I ) 4 1 TREES; * Allo 10 0 =,5 
Fu 88 „ 
3 BHS SYFE A T7155. a= In 3 9 S , 0375 
3 „ eb y oF 1 = ,002083 es e e 
| | Therefore th 21. pg 0 | 18 9 1 939583 
5 To which Decimals prefixing their Se, whole Numbers, oy will 
: | and, * 5897916 0Z, at 3.939583 per 02... 
* a Then the Logarithm of 4,8979156 = Scher, 
| NE << 100 3,939583 = 0.59545, 5 

| Alſo * Witbber which correponds with their ſm (1,28 546) is 19,2957, 

Which expreſſes 19 J. f 
And the Value of „295 in the Parts of a Pound, found . 
S 5 Thus, if —5 | Es 5 $4 0d. )| be ſabltraFes thercfrom, 

eee 7 An TR &c. Es. 11 5 is meh equal to that Remainder, | 
| TE Therefore 4667 = 5 11 And 19] 65.1 11 4. is the Anſwer, 
W . Bought 
j > 2 by | Ky 


„nr 


bo I qu. 82 of Iron, at 110 185. 148. e 

C. gu. 

ber Table I. 10 o 2, 1 by; 
7. O O ‚ QF 8 HOP, 

e 1 44 


— 
21 = 4009375. Therefore 18 10 = ,9416 
1= = 2000440 - And the price per T. is 11,9416“. 


"<< Therefore 17 3 22 872327 Tun. 


Alſo the be of o, 8723212 —1, 94068 
And —— — of 11,9416 = 3 


e 5. d. 
Ade Table I. EOS = o 8 


Remains 350169 


Alſo | 50166 = 9 0 9 


D | Therefore the Anſweris 10 8 4 


3. A Room 9 Feet 10 Inches high, and 318 Feet 4 0081 one, was 
painted at 3 5. 6 d. per Yard, what will it amount to? 
Per Table III. 9 Feet 10 Inches = 9,83. its Log. = Hager. 
per 318 F. 4 Inches = 318, its Log. 2, 50288 
The Ar, Co. of 9 (S the ſquare Feet in a Yard) = —1,04576 
per Table I. 3 5. 64. = 21750. its Log. 2, 24304 


The fois the D e * — 1,78438 whoſe Num. is 


60, 8667 ot e 
es er bh = 0 10 o C 
535 ='0 7 en Table I. 
0166 8 0 45 


6 


And 60, 9666 = 17 4 the Anſwer. 8. _ 
4. What is the Intereſt of 1728 J. for 9 Days, and 530, * Cent ? | 


The Logarithm of 1728 is = 3923754 


5+0. (= 5: 15) is per Table I, = 5,75 - = 0,75967 
9 Days is per Table VI. = 449575 = —2,39195 - 
. Arith. Comp. of 100 — = , oo 


The Sum is — 5,389 16 whoſe Namker | is 
2,453 which per Table I. is equal to 21. 95. 


5. What may be ſpent per Day out of 1851. per Tear. 5 4 
The Logarithm of — 185 2,26717 
1 Day is per Table VI. = 90273973 = 3.43771 
The Sum is —1 oss whole: Number. is. 


o, 0685 = = (per Table I. to) 105. 10 2 d. 
THE PROBLEMS in Set. I. pag. 14 and 15. may be more 
expeditiouſl y ſolved by the following Methods. 


Ni eee not exceeding 10 Places being given, to find its correſponding 
. 


Put 5; =laſt five Figures of the given Logarithm; A the Index and 


the firſt five; 3 and 4 2 = the Number 1 to te 
3 * h h h Solution 


4 


4 > OY ——ͤꝙ—ñ - 


* 
* 88 G a3 1 a 
oy „* „ re 


1 
* 
; 

5 
= 
'F 
'F 
1 
3 


4 


=* —__ "i P » BN DFI 1. | 

_ Hunnen To this eoriſtant Logan —0,36222 * „ add: A, ar the 
=_  - : Logarithm (B) of 5. 

Put d dhe Nomber en to the m of theſe thires —_— 


= Then er 4 the number required. 


FE 


PET =, 70025) ee eee 5 
n ö E 401229 33 


e Therefors 18 17 T 23,827 
Aud the Nember nden 1005937 6, 70 


* 


ED 2. What i is the ran Number to this Log. 4500272473 * 5 


Conſtant Logarithm — 16, 36222 


= A= 4,002792 Therefore a 10062, 8268 
3 s. ofb i B= 6406 8 
1 1 0 „ ES * * 
A : | — 1,03980 Therefore d = | o, 1096 
* N And the Number required is 10062,9364 
| 25 Any Number being given 70 find its correſponding Logarichm to 
10 Places. G et 
Put # = the given. Numbers a= the next leſler tabular Number; A= = 


© 5 the Logarithm 43 Alſo »—a=d, and D the Logarithm of d. 
| Solution, To the Logarithm D, add the Arithmetical Complement a, of 
the * 24, and the conſtant Logarithm 9m, 63778 f. 


Then 4 prefixed to & will be the Logarithm required. 


Exam, 1. What is the Log. correſponding to this Numbir 10059374670 ? 


* = 1005937,5702. 
N = 1005935, 1875 and 4 6,00257 


| . 42 ö 1327 * D = 0437708 
: 5 —7:99744 
„ | Conſttc 8 9,6377 
- wy | —— 


401229 Therefore 5 — 10889; 
And 6,002 57 ons is the LSgarichih required. 


28115 5 


7 
1 2577573355 and A = 4,6352 


-— 


2 = - 2026644 and D = 2, 42 560 | 

Pee cs 5193648 | 
N E 9,6563778 
—— —— 


99986 Therefore 10 = 9997. 
And 4,063 Abies is "Y Ng required. 1 


Nr % 8 


X The Dogarithm , 86223 correſponds with 0,00000230259 = G — 1 = 47 
3 | | which if any Number be multiplied, the produst will be b of its Tabular Difference, per Cor. 3. 


2. but the Index (— 6] thereof is changed to —10, that ö (=the 5 laſt Fi- 
Fares bas, Es Logarithm) may be a whole Number. 

o This Logarithm 9,63778 is the Arithmetical Complement of —10,36222. 

21 Since 6 Is che 5 laſt Figures of the Logarithm, as many Cyphers muſt be placed after 4 


— of 4<. 7 53 


the Number correſponding to the Sum of theſe * pa 


Exam, 2. What is the Logarithm correſponding to this Number 11 2 
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